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Abstract 
This mixed-methods study explored third, fourth, and fifth grade teachers' perceptions of 
their role in teaching content literacy in the elementary science and social studies 
classroom.  The rationale for this study was the growing number of studies questioning 
the reliance on the inoculation theory for content area literacy comprehension.   The 
study was a mixed methods study so as to provide insight into the participants’ thought 
processes in decision making and instructional planning. Data sources included timed 
instructional observations, tiered checklist to identify strategy instruction, and prompted 
critical reflections. The three-tiered observation instrument categorized strategies used by 
teachers in tiers according to the focus of the strategy.  Tier I strategies were those 
identified as strategies good readers use, typically taught with narrative text.  The 
inoculation theory posits these skills transfer to reading informational and expository text.  
Tier II strategies were those identified as strategies appropriate for informational or 
expository text.  Use of these strategies acknowledged that narrative and 
informational/expository text require different strategies, but does not differentiate 
between expository text drawn from particular content area.  Tier III strategies were those 
identified as strategies particularly suited to informational or expository text drawn from 
specific content areas.  These strategies embody cognitive processes used to comprehend 
text drawn from specific content areas. The findings showed the participating teachers 
used a preferential Tier of strategy instruction. Some participants felt that reading 
comprehension was more important than content.  They viewed reading as a subject 
instead of an integral part of science and social studies instruction. 
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Chapter 1 
Introduction 
 Catherine Snow (2006) stated the goals of primary reading instruction are really high 
school literacy achievement.  She noted there was too little real comprehension 
instruction during primary reading instruction and after third-grade, too little reading 
instruction occurred.   
Despite all of the research on reading comprehension, there is little evidence of 
teachers teaching reading comprehension in the classroom (Durkin, 1978 – 1979; Gill 
2008).   Durkin’s study, What Classroom Observations Reveal About Reading 
Comprehension Instruction, revealed how little time was spent on comprehension 
instruction in the classroom.   Twenty years later, Gill (2008) stated: 
For many years it seems we have tested comprehension but rarely taught 
it.  Yet reading teachers and content area teachers alike need to be able 
to design lessons that help students comprehend specific texts and need 
to develop comprehension strategies that readers can use on many 
different types of texts.  (p. 106) 
In the past, most researchers generally accepted the inoculation theory (Snow, 
1987; Shananhan & Shanahan, 2008) as a way to describe primary students possessing 
the ability to transfer comprehension strategies from narrative text to informational and 
expository text.   The inoculation theory suggests that general comprehension reading 
skills prepared students to read and comprehend all types of text; however, due to low or 
declining achievement scores, a growing number of researchers are calling for specific 
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content comprehension strategies to be taught to adolescent students (Moss, 2005; 
Shanahan & Shanahan, 2008).  In their study, Shanahan and Shanahan (2008) found 
content areas required different types of reading skills and processes and students need to 
be taught these strategies in order to understand informational and expository text (Moss, 
2005; Shanahan & Shanahan, 2008).  Informational texts are nonfiction books of facts 
and concepts about a subject or subjects (Harris & Hodges, 1995).  Informational texts 
typically supplement textbooks and provide students with information to aid them in 
building vocabulary and prior knowledge required for reading expository text (Yopp & 
Yopp, 2000).  They convey information about the natural or social world. And it is  
organized topically for all or nearly all the text.  Informational texts use timeless verbs 
and generic nouns and are typically read linearly.  Some examples of informational texts 
are “all about” books, question and answer books, and most reference books (Duke, 
2004).  Expository text is nonfiction text written mainly to inform, typically in the form 
of textbooks (Pearson & Fielding, 1991).  Content area specialists analyzed texts and 
other instructional materials to determine reading requirements for individual content 
areas.  These specialists assisted in the training of secondary teachers to recognize the 
reading and comprehension skills and processes needed for content comprehension and 
adjust teaching strategies to support the skills students need to comprehend (Shanahan & 
Shanahan, 2008).   However, elementary school teachers are taught to use narrative text 
and are not taught specifically to use expository text that is rich in content matter (Moss, 
2005); thus, elementary school teachers may not recognize the different reading 
requirements needed for reading and understanding different content area texts.  Instead, 
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elementary school teachers use general comprehension reading strategies during reading 
instruction and it is important to determine what strategies they use to teach content.   
Adolescent literacy researchers are calling for more research in the development 
of disciplinary literacy instruction programs rather than teaching reading skills in content 
areas (Moje, 2008).  Snow (2006) postulated that students in third-grade and beyond were 
not adequately taught how to read in a manner that prepares them for more complex 
reading in middle and high school.  The increasing call for research in adolescent literacy 
comprehension may be a result of a missing link between learning to be a good reader of 
narrative text and learning to read complex, expository text required in advanced grades.  
Being a good reader of narrative text does not necessarily translate to being a good reader 
of complex informational or expository text.  The 2010 Nation’s Report Card reported U. 
S. students continue to show no significant difference in scores of any performance 
percentile from 2007-2009 (NCES, 2010).  Chall (1983) referred to the decline of reading 
scores at the fourth-grade level and beyond as the “fourth-grade slump.”  What causes 
this slump or gap that appears between the third and fourth-grade?    Sanacore and 
Palumbo (2009) address the probable causes for the fourth-grade slump.  They found:  (a) 
children entering grade four have a difficult time understanding the structure and content 
of textbooks; (b) content-specific vocabulary are not in the personal language of low 
income students; (c) students do not experience opportunities to select reading that 
interests them; and (d) upper elementary and secondary school teachers believe reading 
comprehension is the responsibility of the primary grade teachers.  Stockard (2010) 
explored the long-term effects of reading instruction to address the fourth-grade slump.  
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She found schools that began a direct instruction approach incorporating strategies that 
fostered background knowledge acquisition and schema creation developed students’ 
vocabulary and comprehension. Students in grade one began direct instruction and it 
continued through grade five at which time students’ assessment scores increased.  What 
is the missing link between developing reader skills and content-area reading?  Sanacore 
and Palumbo (2009) explored possible solutions to a better understanding of the fourth-
grade slump: (a) primary students need more exposure to expository discourse; (b) 
students need to experience reading expository texts; (c) students need practice in 
building and using their vocabulary; and, (d) students need to be active learners.  
Teaching content comprehension strategies alone may not be sufficient for students to 
adopt these strategies.  Bandura (1962) investigated the methods by which people learn.  
He found when behavior is modeled, students pick up on this behavior and adopt it as 
their own.  This idea of modeling desired behavior is the foundation for Bandura’s Social 
Cognitive Theory.   According to Bandura’s Social Cognitive Theory, if elementary 
school teachers model content area reading strategies and cognitive processes required to 
be proficient readers in content area classes, students would adopt this behavior and apply 
these strategies as they read in order to understand more complex expository texts.  In its 
2001 report, the National Reading Panel made several recommendations regarding 
reading instruction such as: (a) 15-18 hours of phonological awareness, (b) systematic 
phonics instruction, (c) fluency, (d) vocabulary, and (e) comprehension strategies.   Snow 
(2006) suggested the panel left off many beneficial reading instruction practices such as: 
(a) other kinds of comprehension strategies, (b) attention to a variety of reading genres, 
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(c) silent sustained reading, (d) writing, (e) establishing a purpose for reading, and (f) 
content-area-specific literacy skills.   In the RAND Study Group report (2002), Snow 
argued specific reading comprehension skills must be mastered in the context of specific 
content areas in that each content area has a unique set of vocabulary words, text 
structure, and reading processes.   This research seeks to determine what is occurring in 
elementary grades 3, 4, and 5 with respect to content instruction in science and social 
studies. 
Background 
  The following historical perspective of comprehension instruction will provide a 
context for understanding where we are with respect to content area instruction. 
Various definitions of comprehension have developed over time.   In the 1970s, 
Herber stated reading comprehension is a three-leveled process: literal, interpretive, and 
application.   Herber described the process as the student reads what the author says 
(literal), makes meaning (interpretive), and applies it to the knowledge (application) 
already possessed.  At the applied level, the student takes the intrinsic relations created at 
the interpretive level of comprehension and synthesizes them with self-possessed 
knowledge and experiences.   From this synthesis, the student creates a new relation, an 
extrinsic relation that is larger than any meaning created from the context of the reading, 
enabling students to produce new ideas that reach beyond the scope of the reading 
passage (Herber, 1970).  It is at the level of producing ideas that reach beyond the scope 
of reading passages that transference of knowledge from text to student world occurs.   
How does a student achieve comprehension at such a deep level of understanding?  It 
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first starts with building characteristics of good comprehension (Pressley, Goodchild, 
Fleet, Zajchowski, &  Evans, 1989), developing self-regulation while reading (Paris & 
Paris, 2001), applying knowledge in a problem solving situation (Pressley, Bergman, & 
El-Dinary, 1992). 
In the 1980s Pressley argued that comprehension required students to use 
strategies and skills for understanding text.  Pressley et al. (1989) defined good readers as 
those who know strategies, know how and when to use those strategies in combination 
with prior knowledge and experiences to make meaning.   Pressley et al. (1989) also 
described good strategy users as students who: have a plan, monitor performance to 
determine if moving toward a goal, and are able to switch strategies.   Students should be 
taught how and when to use strategies in order to determine which strategies to use to 
create meaning.  Pressley (1998) described most strategy-instruction programs as 
focusing on teaching many reading strategies but not teaching students how and when to 
use reading strategies or coordinate their usage to achieve meaning making.   In order to 
be successful readers, cognitive strategies must be explicitly taught and supported by 
modeling of flexible strategic behaviors and scaffold students in problem solving 
situations using prior knowledge intermixed with strategic behaviors (Pressley, et al., 
1992).  Comprehension moved from single strategy instruction in the 1980s to multiple 
strategy instruction in the 1990s. 
The comprehension trend in the 1990s was one of using multiple strategies to 
teach comprehension. Pressley et al. (1992) introduced Transactional Strategy Instruction 
that emphasized transactions between students and students, students and teachers, and 
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students and the text.  Klingner and Vaughn’s Collaborative Strategic Reading approach 
(1999) combined elements of reciprocal teaching and cooperative learning strategies to 
comprehend text.  This line of comprehension research carried into the early 2000s. 
Allington and Johnston (2000) investigated exemplary teaching methods in 
fourth-grade classrooms and pondered what fourth-grade teachers should be 
accomplishing in these classrooms.  Should teachers create students who possess a large 
amount of knowledge and skills or should teachers create students who have a large 
knowledge base and possess skills that make them independent learners?  In the 
technological, demanding society that exists today, we require students to be critical 
thinkers, readers, and writers.  Teaching students generalizable reading comprehension 
skills is a necessity for students learning how to read; however, students must develop 
reading comprehension skills that guide them to make meaning when reading to learn 
from expository text.  Allington and Johnston (2000) stated schools should develop 
thoughtful literacy skills, not just basic literacy skills.  Basic literacy skills produce 
students who read, recall, write neatly, and spell accurately.  However, thoughtful literacy 
skills produce students who read, write, and think in complex and critical ways.  With 
high-stakes testing beginning in elementary grades, it is important to teach students to 
think in complex and critical ways.   
Presently, there is a movement to begin teaching comprehension strategies that 
are more literacy-specific towards content information (Shanahan & Shanahan 2008; 
Snow, 2002).  Wilkinson and Son (2011) refer to this trend as dialogic approach to 
learning and teaching to comprehend.   A dialogic approach to learning and teaching 
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embodies the concept of providing tools to students to understand content; these tools 
come from both literacy and the content area subculture.  The purpose for selecting and 
using the strategies grows from the content area subculture defined purpose for using the 
strategies (Wilkinson & Son, 2011). 
Shanahan and Shanahan (2008) found as a student progresses through grades, the 
comprehension requirements for reading text become more specialized.  Using 
generalizable strategies is no longer sufficient for comprehending complex texts.  
Without adapting comprehension strategies to specific content information, the teacher 
generalizes the strategy and does not teach the student how to make important 
connections that enable students to interact with the text in order to make meaning.  The 
result is similar to using a content textbook as a basal reader.  Thus, students are taught 
generic reading strategies for reading comprehension instead of being taught strategies 
that embody the subculture of a content area. 
As presented in the historical review of reading comprehension, terminology has 
evolved throughout the years.  Herber (1970) used the term, content area reading, to 
describe the use of specific comprehension strategies to facilitate students’ understanding 
of expository text in content classes.  Ryder and Graves (1998) used the term content 
literacy to refer to students’ ability to use reading, writing, viewing, and speaking to 
create meaning from text.  Moje (2008) introduced the term, disciplinary literacy to 
portray the idea that content classes embody discourses that required participants not only 
know how to read the content, but also to know how to speak the vocabulary and know 
the processes required of that discourse.  Wilkinson and Son (2011) used the term, 
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content-rich instruction, to depict content classes as subcultures.  Each subculture 
consists of members who must know the language and the requirements of membership 
in that subculture.   For the purposes of this dissertation, I will use the term content area 
reading as it is the term I found most often used to describe reading strategies used in 
content instruction. 
Statement of problem 
Declining or static reading scores, testing constrained skills to measure 
unconstrained skills, and reading difficult expository text are symptoms of the problem 
that students are not taught how to read expository text for comprehension. 
Chall (1983) wrote about the “fourth-grade slump” in her book, Reading 
Development.  She used the term, fourth-grade slump, to describe the grade level at 
which students who previously were successful readers begin experiencing difficulty in 
reading.  A number of explanations have been proposed to describe this slump: (a) school 
tasks change from third to fourth-grade; (b) assessments focus more on reading for 
information, not decoding skills; and (c) reading problems may have been hidden until 
now (Snow, Burns, & Griffin, 1998).  Paris (2005) discussed the differentiation between 
constrained and unconstrained skills.   He explained the importance of not using 
assessment of constrained reading skills (letter knowledge, phonics, concepts of print), 
usually the focus of literacy assessment in grades one to three,  to predict student 
achievement of unconstrained skills (vocabulary and comprehension), which become the 
focus of literacy assessments at fourth grade.  Students learn constrained skills very 
quickly while unconstrained skills are learned over a person’s lifetime.  Using 
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constrained data to predict a student’s level of comprehension will skew the data and 
provide misleading results. Thus, students who master constrained literacy skills in the 
first few grades have high scores in reading; however these high scores do not insure that 
students have mastered unconstrained literacy skills which are addressed in later grades 
(Paris, 2005). 
 High-stakes testing has brought a focus to this phenomenon because it is at 
fourth-grade that the National Assessment of Educational Progress (NAEP) begins its 
assessments.  NAEP is the only national assessment of what American students know 
about reading, math, English language arts, geography, and science.  Students are 
assessed on content achievement and scaled scores are compared to nationally normed 
scores.  If students do not demonstrate progress in content areas in fourth-grade, how is it 
possible for students to show additional progress at eighth grade if they have not been 
taught comprehension strategies to foster content area comprehension?  
The 2010 Nation’s Report Card (NCES, 2010), showed no significant difference 
in scores of any performance percentile from 2007-2009.  The report card showed 67% of 
fourth-graders scored at or above basic level, meaning when reading expository text, they 
can state the purpose of the reading, identify the main idea and provide supporting 
information.  Only 33% of fourth-graders scored at or above proficiency, meaning these 
students, in addition to performing basic level tasks, can make inferences, compare and 
contrast information across texts and charts, and draw conclusions (Nation’s Report Card, 
2010).  When teaching core content area subjects such as language arts, science, math, 
and social studies, proficiency level skills are needed for understanding and 
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comprehending information.   Report card scores for eight graders showed little reading 
improvement.  Only lower performing percentile and the middle percentile showed one 
point improvement in reading.   The upper performing percentile remained unchanged 
from 2007.  Only 32% of eighth-grade students scored proficient and above on the test 
while 75% scored at the basic levels.  This means only 32% of students can read 
expository texts and identify the main idea while providing supporting evidence and 
relevant information.  In addition, eight-grade students should be able to make casual 
relationships and provide reasoning supporting an author’s stance (Nation’s Report Card, 
2009).  These results may indicate teachers are still not providing students with the 
comprehension skills needed to understand content area texts. 
When compared to other countries in reading, mathematics literacy and science 
literacy, 15-year olds in the U.S. scored 500, not significantly better than the average 
score of 493 from the 34 countries who are members of the Organization for Economic 
Cooperation and Development (OECD) (NCES, 2010).  This average reading score of 
500 was lower than 6 of the 33 other countries who participated in the 2009 Program for 
International Student Assessment (PISA).  In mathematics literacy, the U. S. students’ 
average score was 487, lower than the OECD average score of 496, and the score was 
lower than 17 OECD countries’ scores.  In science literacy, the U. S. score was not 
significantly different from the average OECD score; however, this score was lower than 
the average score in 11 OECD countries (NCES, 2010). 
Cuban (1993) argued that it is questionable that teachers use research-based 
practices to teach content area subject matter.   He stated although there have been many 
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changes in classrooms in the past 100 years, the basic form of instruction has not 
changed.  Even though research-based practices have advanced, these practices are only 
effective if teachers adopt them in their classrooms (Darling-Hammond & Sykes, 1999). 
Rationale 
The rationale for conducting this study is the growing number of studies 
questioning the reliance on the inoculation theory for content area literacy comprehension 
and the elementary school teachers’ continued use of generalizable literacy 
comprehension skills to teach content (Allington & Johnson, 2000; Littlefair, 1993; 
Shanahan & Shanahan, 2008; Snow, 1987).    
The basic premise of the inoculation or vaccination model is students are taught 
general comprehension strategies to teach students to learn to read and these skills should 
transfer when students switch from narrative to expository text (Snow, 1987; Shanahan & 
Shanahan, 2008).  However, these strategies are general strategies and they do not always 
illuminate or embody the reading requirements for different content domains.  Perie et  al.  
(2005) found early reading skills did not always develop into advanced reading skills 
necessary for the specialized areas of math, science, history and literature.  Shanahan and 
Barr (1995) provided a medical analogy for the inoculation (or vaccination) theory, they 
said: 
Early interventions are suppose to operate like a vaccination, preventing 
all future learning problems, no matter what their source or severity. It 
appears, however, that early interventions, no matter how successful, are 
more similar to insulin therapy. That is, substantial treatment effects are 
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apparent right away, but these gains can be maintained only through 
additional intervention and support. (p. 982) 
 Content domains and subcultures require students to make meaning through the 
use of language conventions specific to each domain, which grow out of how information 
is created, disseminated, and evaluated in each domain (or content area).  It is the 
interaction between content domain and literacy strategies that influence comprehension 
(Ridgeway, 1994; Snow, 1987).   Teachers need to first acknowledge that different 
content domains require specific reading skills to function in the content subculture; 
second, teachers should begin incorporating advanced, content-rich strategies in lower 
grades to support higher, more specialized reading skills that are required in later years.  
And third, teachers need to teach students how to read and learn content.  Student 
achievement occurs when the teacher’s instructional focus is on meaning-emphasis rather 
than skill emphasis (Knapp, 1995).  Knapp ascertained the teaching method is more 
important than the textbook selected when teachers provide the opportunity for students 
to read and integrate reading and writing with other subjects. 
Basal readers are the primary source of text for the elementary classroom (Duke, 
2000; Joeng, Gaffney, & Choi, 2010; Moss, 2005).  Students read from basal readers 
85% of the time for their primary source of information (Joeng, Gaffney, & Choi, 2010).  
Basal readers contain very limited amounts of informational text; therefore, students have 
a limited opportunity to read text in order to gather information (see Moss, 2005).  Moss 
and Newton (2002) found only 20% of the pages in elementary basal readers contained 
informational text.  Moss (2005) went on to say students received little instruction on 
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
14 
 
how to comprehend informational or expository text.  Taylor, Pearson, Clark, and 
Walpole (2000) found only 16% of the teachers at 14 high-performing urban schools 
provided any comprehension instruction in grades 1 through 3.  It was believed for many 
years that young students did not have the capacity to comprehend informational text.  
However, in her seminal study, Pappas (1992) dispelled that belief when she compared 
the retelling ability of 20 kindergartners who read both informational and narrative texts.  
The kindergartners were able to retell expository texts as well as their typical narrative 
texts.  Research shows elementary students have the capacity to read and understand 
informational and expository text. 
    Duke (2004), suggested students should be made aware of the difference 
between narrative and informational texts as well as the different processes used to read 
for comprehension of both types of text.  Duke (2000) observed the average use of 
informational texts in the classroom was 3.6 minutes per day.   She also observed an 
overall scarcity of informational text in first-grade classrooms, little informational text 
displayed in classroom libraries and in language activities.  Even less informational text 
was found in the low socio- economic status classrooms.  The amount of informational 
text available in a classroom is a good indicator of the teachers’ perception of the 
importance of informational text (Duke, 2000). 
As students progress in school, reading for information becomes more important.  
At the fourth-grade level, the number of expository text-related questions on the latest 
NAEP assessment is 20% at the basic reading level, but climbs to 47% at the advanced 
level and to 54% at the proficient level.  According to the information provided on the 
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type of questions on the NAEP assessment, 43% of the questions for eighth-grade 
comprehension is reading informational text and disseminating information (NCES, 
2009).  As the need to read expository texts to gain information increases throughout the 
grades, students who do not transfer generalizable reading comprehension skills to 
content-specific comprehension skills will fall further and further behind in 
comprehension. 
According to information in the Carnegie Reporter,  
We have ample evidence that the overwhelming majority of students in 
our urban schools who do not develop the comprehension skills necessary 
to read to learn…never recover.  We know that as adolescents they 
continue to descend into an educational free fall in high school.  By the 
time U.S. students reached the tenth grade, only a third are reading 
proficiently.  Nearly half of 17-year-olds are unable to read at the ninth 
grade level, and in 35 of the nation’s largest cities, almost half of the high 
schools graduate only 50% of their students.  (de Leon, 2002). 
Moss (2005) suggested teaching more content literacy in elementary grades, 
implementing a sliding scale of exposure to content, increasing as the grade increases.   
She stated students should be taught content 40% of the day in fourth-grade; 50% of the 
day should be devoted to content instruction in the fifth-grade; and 60% - 65% of the day 
should be used to teach content in the sixth grade.  Moss stated with this much time 
devoted to content, teachers should implement content-based comprehension strategies to 
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teach comprehension skills.  I, however, go a step beyond Moss’s statement and suggest 
teachers teach strategies that are content-rich and integrated into the content domain. 
In their review of the content area literature, Moore, Alvermann, and Hinchman 
(2000), found adolescent students who were taught content literacy strategies to use in 
their content area classes showed greater achievement than those students who were not 
taught to use content literacy strategies.  When teachers used specific disciplinary 
strategies in content classes, students’ comprehension increased.   
There is one study that addresses the use of content strategy instruction in 
elementary grades.  McKeown, Beck, & Blake (2009) conducted a study in fifth-grade 
classrooms over a two-year period to determine which method shows more reading 
progress, content instruction or strategy instruction.  The researchers used three groups, 
one group received instruction in various strategies, one group received content 
instruction and the last group was the control group.  The researchers defined the 
difference between strategy instruction and content instruction as strategy instruction 
encourages students to think about their mental processes and on that basis to execute 
specific strategies with which to interact with text and content instruction attempts to 
engage students in the process of attending to text ideas and build a mental representation 
of the ideas with no direction to consider specific mental processes.   Students who were 
in the strategies instruction group received instruction in various strategies such as: (a) 
strategies for general learning tasks (Brown, Bransford, Ferrara, & Campione, 1983) 
including rehearsal, categorization, and elaboration; (b) strategies for studying, note-
taking and underlining (Brown, 1981, 1982; Brown & Smiley, 1977); (c) reciprocal 
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teaching (Palincsar & Brown, 1984); (d) transactional strategies (Pressley et  al., 1992); 
(e) strategy instruction including: informed strategies for learning approach, 
understanding the purposes of reading, activating background knowledge, allocating 
attention to main ideas, evaluating critically, monitoring comprehension, and drawing 
inferences (Paris, Cross, & Lipson 1984); and (f) self-regulation and self-monitoring 
(Duffy & Roehler, 1989).  Students who received content instruction were taught 
strategies modeled on how a reader processes text (Graesser, Singer, & Trabasso, 1994; 
Kintsch 1974; Trabasso, Secco, & Van den Broek, 1984; van den Broek, Young, Tzeng, 
& Linderholm, 1998).   The basic premise was a reader reads, identifies each new piece 
of information and decides how it relates to what he already knows.  Through 
collaborative discussion students talk about information and problem solve.  The control 
group received no comprehension instruction.  After the intervention, researchers 
compared assessments of students’ comprehension and transfer of knowledge.   The 
results showed no significant difference between the assessment scores of the strategy 
group and the content group in all categories except narrative recall and expository 
learning probes.  Group members of the content instruction group scored higher than the 
strategy instruction group in retelling the stories.   Both content instruction and strategy 
instruction groups scored higher than the control group in all areas. 
The information presented thus far explores the use of effective content-rich 
strategy instruction in the elementary classroom.  However, in order to successfully 
investigate content-specific strategy instruction into the classroom, we must first 
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determine the teacher’s perceived role in content instruction and look at the time and 
strategies currently used to teach content in the elementary classroom.   
Significance of Study 
With little research in the area of elementary content instruction, this research 
may add to the knowledge base regarding effective solutions to the lack of improvement 
of reading comprehension as assessed by high stakes tests.    
 Any knowledge gathered from research in this area, positive or negative, adds to 
our knowledge of instructional practices in elementary content area education.  Teaching 
students to read text as a scientist or a mathematician or a historian is a new concept to 
many people.  Research in this area opens opportunities to develop new strategies for 
comprehending expository texts read by elementary students.    
Purpose 
The purpose of this study is to explore the perceptions of third, fourth, and fifth-grade 
teachers’ role in teaching content literacy in the elementary science and social studies 
classroom.  I will explore these perceptions by attempting to answer three questions: 
1. How much actual time is spent teaching content compared to scheduled content 
instruction? 
2. What strategies are used to teach content literacy in grades 3, 4, and 5? 
3. What does it mean to be a teacher of content and is that role different from that of 
a reading teacher? 
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The remainder of this dissertation will describe the study in-depth.   Chapter two 
will review the literature regarding content specific comprehension instruction; chapter 
three provides the methodology used in the study; chapter four presents the results of data 
analysis; chapter five provides an explanation of the results. 
Definition of Terms 
Content Area Reading – Acquiring information in a content area to develop personal 
meaning for the information.  (Macklin, 1978). 
Content literacy – Using reading and writing to acquire knowledge in a specific content 
area.  (McKenna & Robinson, 1990).   
Content Specific Strategy- Strategy instruction embedded within specific content areas 
such as science, social studies, math, and English/Language Arts.  (Wilkinson & Son, 
2011).   
Content-Rich Instruction – Strategy instruction embedded within specific content areas 
such as science, social studies, math, and English/Language Arts.  (Wilkinson & Son, 
2011). 
Disciplinary Literacy – Literacy practices and language used in specific academic 
disciplines.  (Schoenback & Greenleaf, 2009).   
Discipline Subculture – Socially constructed discourse communities that influence the 
forms of knowledge and the process for acquiring and using knowledge in a specific 
group.  (Moje & O’Brien, 2008). 
Expository Text – Texts written mainly to inform, typically in the form of textbooks, 
essays, most magazine writing.  (Pearson & Fielding, 1991).  Expository text structures 
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examples include, but are not limited to: compare/contrast, problem/solution, ordered 
sequence or temporal sequence. 
Generalizable (or general purpose) comprehension strategies – general purpose 
comprehension strategies such as summarizing, predicting, and questioning the author.  
(Hirsch, 2006).   
Good Readers -  Those who know strategies, know how and when to use those strategies 
in combination with prior knowledge and experiences to make meaning. (Pressley, M., 
Goodchild, F. Fleet, J. Zajchowski, R., & Evans, E.D., 1989)  
Informational Text (information book):  Informational texts convey information about the 
natural or social world.  The organization is typically topical for all or nearly all the text.  
The books use timeless verbs and generic nouns.  It is typically read linearly or 
nonlinearly in parts.  Some examples of informational texts are “all about” books, 
question and answer books, and most reference books (Duke, 2004).  They are typically 
used to motivate students to read more about the topic. (Yopp and Yopp, 2000). 
Inoculation Theory in reading- The idea that general purpose comprehension strategies 
skills transfer from comprehending narrative text to comprehending expository text.  
(Committee on the Prevention of Reading Difficulties in Young Children, National 
Research Council, Snow, & Burns, 2006).   
Narrative Text – Narrative text entertain or convey an experience. The typical 
organization is temporally for all or part of the text.   It includes characters and is 
sometimes goal-based.  It is read as a whole or linearly.  Some examples of narrative 
texts are fairy tales, mysteries, fables, true stories, personal narratives, and historical 
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fiction (Duke, 2004). Narrative texts typically incorporate five story elements: Theme, 
setting, characters, point-of-view, and characterization.  
Nominalization – Nominalization is the process of turning verbs and adjectives into 
nouns.  Through nominalization, the noun becomes the starting point for discussion 
(Fang, 2004; Halliday & Martin, 1993, Martin, 1993; Schleppegrell, 2004; Shanahan & 
Shanahan, 2008).   
Strategy Instruction – Individual comprehension strategies used to read and understand 
text.  (Pressley, 1998). 
Organization of the Study 
This study is presented in five chapters, a reference section, and appendixes.   Chapter 1 
is the introduction and includes the background of reading in the content area, the 
statement of the problem, the purpose of the research, the significance of the study, the 
purpose of the research, the definition of terms, the organization of the study, and a 
summary of chapter 1.   Chapter 2 consists of a comprehensive review of the literature 
relevant to content reading comprehension in the elementary and primary school grades.   
The design and methodology of this study are discussed in Chapter 3.   Chapter 4 
describes the findings in both the qualitative research and quantitative research used in 
this study to explore elementary school teachers’ perceptions of their role in teaching 
content.   Chapter 5 includes a discussion of the findings and implications for future 
research. 
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Summary 
 This chapter provided background information about of content area reading, the 
trend of content reading and its evolution.   A brief look at assessment scores, the 
increasing reliance on questions based on expository text on the NAEP, and future 
reading requirements indicates the significance of the research.   The purpose statement 
and research questions defined the focus of the study.   The definition of terms was 
provided for reader clarity.   Chapter 1 provides an overview of the current literature 
addressing this problem. 
  
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
23 
 
Chapter 2 
Review of the Literature 
According to Creswell (2009), a mixed method review of the literature can be 
located in the beginning, middle or end of the study.  The format of the review of the 
literature in a mixed methods study can be qualitative or quantitative.  The use of the 
literature can either frame the problem, be used to compare and contrast the problem, or it 
can provide a foundation for the study.   I have chosen to follow a traditional method and 
include it in the beginning of my study in a separate section to provide a foundation and 
rationale upon which to begin my research.  Looking at the questions to be answered in 
this study, I determined my study will be two-thirds quantitative research and one-third 
qualitative research.   As the majority of my study is quantitative, I decided to focus 
mainly on a quantitative format for reviewing the literature and place the review in the 
traditional position in a dissertation; thus, using the literature to provide a rationale for 
the study (Creswell, 2009).  However, qualitative research studies were included in the 
review. 
In order to investigate teacher perceptions of their role in teaching content literacy 
in elementary classrooms, I needed to uncover the literature that depicts current practices 
of content area reading in the elementary classroom.  
I wanted to determine methods and strategies elementary teachers used to teach 
content and to explore the current literature in order to ascertain current classroom 
practices or teacher tools for teaching content.  I searched for both primary and secondary 
sources that offered a glimpse of content area instruction in the elementary classroom.  I 
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also searched literature to determine how much time was spent teaching content area 
instruction and the strategies used for teaching content.  This review of the literature is 
twofold: to reveal current beliefs and practices in teaching content in the elementary 
classroom; and to investigate the type of literacy strategies used in teaching content in the 
elementary classroom. 
Review Method 
Literature Search Procedures 
In an attempt to locate research studies that may meet the criteria for inclusion in 
my review of the literature, I employed a variety of search methods.  The main search 
method used was the electronic data base in addition to citation searches on the Social 
Sciences Citation Index, bibliographical searches, and a hand search of relevant journals. 
I conducted a hand-search of the Elementary School Journal, volumes 105-111, 
dating 2005 to present.  The Elementary School Journal is a premier research journal for 
elementary classroom teachers providing current research topics in elementary education.  
The purpose for conducting a hand search on this journal was to investigate the number 
of articles devoted to content literacy comprehension strategies in elementary grades and 
to determine the trends of research in elementary education.   
My hand search of the Elementary School Journal revealed the following 
information regarding articles and studies related to reading.  There were six articles 
about vocabulary.  Five of the articles discussed general vocabulary and one discussed 
oral vocabulary.  The search revealed five articles were related to reading achievement.  
Seven articles, in the journal during this time-frame, were about reading programs; nine 
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articles discussed teacher training programs, more specifically, coaching.  During this 
period of time when No Child Left Behind is an important piece of legislation and only 
two articles attempted to discuss reading assessments.   There were 17 articles devoted to 
practical uses of strategies in content areas such as math (11), science (6), and language 
arts (1).  Only one article during a five and one-half year time span discussed content-
specific comprehension strategy instruction.  
In addition to a hand search of relevant journals, electronic data bases were used 
to locate applicable research.  The electronic data bases chosen as the main search tools 
were Academic Search premier, Psych Info, Education Research Complete, Social 
Sciences Citation Index (SSCI), and ERIC.   The keywords disciplinary literacy, 
elementary, disciplinary literacy instruction, content literacy, content literacy instruction, 
and content reading were used in various combinations to conduct the electronic search.  
These key words were selected from the terms used in literacy research articles that 
served as the foundation for this study. Results were then narrowed by established criteria 
for inclusion.  
Criteria for Inclusion 
For a study to be considered for inclusion in this review, it had to focus on content 
reading instruction for American elementary school students, studies of lower or upper 
elementary grade students were viewed as appropriate.  Research studies that described 
the concept of content-rich instruction at any grade level were also included in this 
review.  Content-rich instruction research is more prevalent in adolescent literacy 
research and these studies provide a model of what content-rich instruction could look 
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like in the elementary grades.  In order to have reliable, valid information, the studies 
must have been published in a peer-reviewed journal or reported to a national agency. 
Studies included in the review of the literature must have investigated the instruction of 
content and literacy in the classroom.  Only literacy instruction in content areas would 
shed any light on the specific purpose of my research.  Any study used in the review of 
the literature must have been conducted within the past 15 years to analyze the current 
ideas and trends of elementary content strategy instruction; seminal studies were also 
included in the review.  Studies could have been qualitative, quantitative, experimental, 
or formative.  No studies were included that investigated specific comprehension 
strategies, learning disabilities, or instructional programs.  Again, only the concept of 
literacy instruction in content areas was considered for inclusion.  Finally, I wanted to 
look at typical instructional practices so only studies that investigated traditional student 
populations were included.  
Given the search criteria, initially, 19 studies related to the search topic were 
found. Using the criteria for inclusion, eleven studies met the inclusion criteria and were 
included in the review.  I then performed a reverse citation search using the Social 
Sciences Citation Index on the eleven items in order to identify newer studies employing 
the same or similar lines of research.  An additional 14 studies were found.  After 
eliminating studies based on the inclusion criteria, a total of14 studies were included in 
my review of the literature. 
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The Review  
The articles included in the review of the literature are research studies and 
literature reviews in the over-arching area of content area instruction.  The ideas 
represented in these studies can be further categorized into three areas: (a) the use of 
informational texts in the classroom (Duke, 2000); (b) the use of general reading 
comprehension strategies in the classroom; and, (c) content-rich literacy strategy 
instruction in the classroom (Wilkinson & Son, 2011).  The following literature review 
explored current research in the area of content area instruction.  The review begins with 
research on the use of informational texts in the classrooms, followed by an exploration 
of the use of generalizable strategies in the classroom, and ends with an investigation of 
content-rich literacy instruction in the classroom.  A summary provides the conclusion of 
the review of the literature. 
Use of Informational Text in Classrooms 
Three studies discussed the important of introducing and using informational texts 
in elementary classrooms (Chall, 1983; Duke, 2000; Jeong, Gaffney, & Choi, 2010). 
Chall (1983) described students’ inability to transfer reading comprehension strategies 
from narrative to informational text.  When students are unable to read and comprehend 
informational text early in their reading career, it is difficult for them to catch up with 
their peers.  Fifty percent of the questions on fourth-grade high-stakes assessments are 
related to informational text (Moss, 2005); therefore, there are increased demands on 
students’ ability to read and understand informational text. 
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Duke (2000), in her descriptive, observational study, addressed what we know 
about students’ experiences with information texts in the early grades.  She observed the 
print and language activity of 20 first-grade students in two classrooms with varying 
socioeconomic status (SES) students.  Duke found there was an overall scarcity of 
informational text in first-grade classrooms and little informational text displayed.  She 
found teachers spent an average of 3.6 minutes per day using informational text in the 
classroom.  
Along a similar line of research, Jeong, Gaffney, and Choi (2010) conducted a 
descriptive study investigating the availability and use of informational text in primary 
grades.  They wanted to determine the proportion of informational text and informational 
text experiences of second, third, and fourth-grade students by looking at the use of 
informational text versus narrative text in the classroom.  Jeong et al. observed 15 
elementary classrooms, five at each grade level.  The sampling was a convenience 
sampling, but it included both rural and urban schools.  They observed classroom print, 
classroom library print, and written language activities as indicators in their study.  They 
found exposure to informational text increases from second to fourth-grade.  However, 
their significant finding was the small amount of time students used informational text. 
They found students in third and fourth grades spent 16 minutes per day using 
informational text, this finding, in their opinion, could address the fourth-grade slump. 
Jeong et al. stated the amount of informational text available in the classroom, such as the 
number of trade books in a classroom library, is a good indicator of the teachers’ 
perception of the importance of informational text. 
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Both studies demonstrated the need for elementary students to receive more 
exposure to informational text.  Increased use of informational text in early grades would 
better prepare students to read the increasing amount of informational text in later grades 
(Duke, 2000). 
A third study involving the use of expository textbooks in the classroom, 
investigated the concerns teachers have regarding vocabulary instruction. Wood, 
Vintinner, Hill-Miller, Harmon, and Hedrick (2009) conducted a mixed -method study in 
order to address teachers’ concerns about vocabulary instruction.  The researchers 
surveyed 390 middle school teachers from three states, and asked them what they thought 
they still needed to know in order to teach vocabulary.  The researchers then reviewed 
three pre-service literacy methods textbooks to compare what teachers thought they 
needed to know with the information in content literacy pre-service textbooks.   They 
found no explicit instruction on how to teach vocabulary.  What they did find was that 
most of the teachers’ concerns about teaching vocabulary were indirectly addressed 
within the chapters.  The researchers identified a need for discussion between researchers 
and classroom teachers to determine the best method for teaching vocabulary.  Teachers 
did not feel they received instruction in teaching vocabulary because the information was 
not explicitly stated within the chapters.  The findings indicated that teachers were taught 
strategies; however, the teachers wanted more specific information with respect to why, 
when and how to teach specific vocabulary strategies.  This study demonstrated pre-
service teachers should be taught not only the strategies and how to use them (declarative 
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and procedural knowledge) in content reading classes, but also when to use the strategies 
(conditional knowledge) (Reinking, Mealey & Ridgeway, 1993).    
Not only is the use of informational text important to teaching students to read 
texts for meaning, but also the way information is previewed and taught is important to 
meaning making.  The following two sections review the literature representing the 
current state of literacy instruction in elementary content classes. 
Generalizable Reading Comprehension Skills 
Shanahan and Shanahan (2008) described two categories of reading 
comprehension strategies teachers used to teach comprehension in a content classroom: 
generalizable reading comprehension strategies and discipline-specific reading 
comprehension strategies.  Generalizable reading comprehension strategies were used 
with no regard to the discipline subculture from which the text was taken.  The subculture 
of a discipline describes the language, metacognition, and protocols that enable one to 
function in a discipline (Moje, 2008).  The second category of strategies used by the 
teachers in a content classroom was discipline-specific.  The discipline-specific strategies 
used by teachers reflected the thought processes and metacognition required to be a part 
of a particular disciplinary subculture, which will be discussed in the following section. 
The inoculation theory is the embodiment of generalizable reading 
comprehension skills.  The inoculation theory suggests that once developing readers are 
taught reading comprehension skills, they will be able to apply these strategies to read 
informational and expository text.  Generalizable reading comprehension skills are those 
skills such as self regulation, monitoring, and fluency developing readers are taught in 
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order to be good readers.  However, many times students cannot transfer these skills from 
reading narrative texts to reading informational and expository texts, thus falling into the 
fourth-grade slump (Chall, 1983). Juel (2010), said, “By looking at content through a 
disciplinary lens, it gives students focus and a depth to comprehension general 
comprehension strategies may not provide” (p.13).  Yet reading research embraces 
generalizable reading comprehension skills as the method to teach content in elementary 
classrooms (Dole, Brown, & Trathen, 1996; Duffy & Hoffman, 1999;  Pressley, Yokoi, 
Rankin, Wharton, & Mistretta, 1997; Sailors & Price, 2010; Williams, Stafford, Lauer, 
Hall, & Pollini, 2009).   None of the comprehension strategies used in these studies 
acknowledged content area subculture differences and the various skills needed to 
navigate successfully the expository text from these content areas.  
The following studies investigated how instruction, text structure, and 
generalizable reading skills are used to facilitate content area reading comprehension. 
Dole et al. (1996) compared strategy instruction to teacher-directed instruction 
and looked at how 67 students responded to the strategy instruction they received.  
Teacher-directed instruction focused on building a rich prior knowledge base during the 
pre-reading phase.  Strategy instruction focused on teaching the students how to be good 
readers by emphasizing self-regulation strategies.  Self-regulation strategies are strategies 
students use before, during, and after reading to maximize comprehension such as 
monitoring, evaluating, reflecting and determining the purpose of the reading.  These 
self-regulation strategies are the basis of what I refer to as generalizable comprehension 
strategies.  As a result of their study, Dole et al. found students who were given strategy 
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instruction scored higher than students who were given teacher-directed instruction or the 
control group.  The researchers concluded that these results indicated the importance of 
teaching teachers procedural and conditional knowledge associated with strategies.    
 A study by Williams, Stafford, Lauer, Hall, and Pollini (2009) explored text 
structure as an important element of content comprehension instruction.  The purpose of 
the study was to determine if explicit text structure instruction could improve the 
comprehension of students as early as second grade.  Using a pre- and post- test 
approach, 215 second grade students were asked to find the main idea in a paragraph, 
recall story details and compare and contrast ideas.  The findings showed the text 
structure groups scored higher on the post-test than the other two groups; thus 
demonstrating the use of comprehension instruction embedded with content does not take 
away from content instruction.  
Bryce (2011) observed how four teachers in an urban elementary school met the 
reading challenges of science textbooks in primary grades.  In her qualitative, naturalistic 
study, she observed four primary grade teachers using different pedagogical approaches 
to enhance student engagement and active learning through writing and discussion of 
texts.  The pedagogical approaches used were scientifically-based and included: reading 
and rereading activities, context clues, “fix-up” strategies, supplemental materials, 
dramatic delivery of information, and text structure.  She found using these strategies 
enabled teachers to address many levels of intelligences. Students became reflective 
readers and created authentic literacy projects as a result of using the approaches 
employed by Bryce. 
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One generalizable reading strategy is the reader’s ability to identify the main idea. 
Cummins and Stallmeyer-Gerard (2011) conducted a study to describe how assessment-
driven instruction was used to foster an increased understanding of expository text by 
reading the text aloud.  The focus of the study was on third-grade students’ ability to 
synthesize information they read.  In two informal pre-assessments, they found only 5 of 
21 students could identify the overall idea of a passage they read either silently or aloud.  
When students were asked to write or sketch the main idea of the reading passage, they 
found most students wrote facts directly from the text.  Students were taught explicitly 
how to synthesize information and form the main idea of what they were reading 
thorough interactive read alouds and think alouds.  After one school year of explicit 
instruction, results of two informal post assessments indicated 18 of 21 students could 
synthesize information independently.  
Duffy and Hoffman (1999) argued there is no one perfect method to teach all 
children to read.   The answer to teaching all children to read is in the teacher and his/her 
ability to select strategies that will fit the needs of each student.  Not only do students 
need to know declarative, procedural, and conditional knowledge, but also teachers need 
to understand when to choose effective strategies for content instruction.   
Sailors and Price (2010) investigated models aimed at improving comprehension 
practices of teachers.  They implemented a quasi-experimental intervention with 44 
teachers from low performing schools.  These teachers observed coaches teaching 
comprehension strategies in their classrooms and were then encouraged to use these 
strategies on their own.   Teachers were able to use coaches as resources for strategy 
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implementation.  Sailors and Price found teachers were willing to use comprehension 
strategies in their classroom as part of their instruction when the strategies were modeled 
by the coaches and these coaches acted as support for the teachers.  As a side note, this 
intervention positively influenced student reading achievement; however, they cannot say 
it was solely the result of using a particular strategy.  
Pressley, Yokoi, Rankin, Wharton, and Mistretta (1997) asked 33 outstanding 
teachers what they considered to be good practices used in fifth-grade classrooms.  Using 
a Likert scale, teachers were asked what they thought were the 10 most important 
elements of their literacy instruction.   They created a survey of 150 “good” literacy 
practices and administered the survey to recommended fifth-grade teachers.  Of the 62 
responses received, 15% of the teachers said they integrated literacy and content area 
instruction.  This small amount of literacy integration into the content area comes as no 
surprise and is consistent with the amount of instructional time spent using expository 
text in the classroom. 
The most important piece of information revealed in these studies is the lack of 
time teachers spent incorporating literacy strategies into content area instruction.  This 
may indicate that teachers perceived reading as a separate subject and not as a natural 
integration into content instruction. None of these studies acknowledged content 
subcultures in the selection or implementation of strategy instruction which may indicate 
a lack of or attention to these subculture differences among the researchers. 
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Content-Rich Literacy Strategies 
There appears to be an increasing interest in the idea of incorporating strategy 
instruction embedded within a content subculture in order to read effectively and 
comprehend content area text (Wilkinson & Son, 2011).  This area of interest is referred 
to by the National Reading Panel as “curriculum-plus-strategies” (NICHD, 2000) while 
Wilkinson and Son (2011) refer to it as “content-rich instruction.”  
The studies reviewed in this section provide glimpses of the changing views of 
content literacy instruction through studies investigating the subcultures and domains of 
content areas.  Two studies investigated the use of generalizable reading comprehension 
strategies versus content-rich literacy approaches in the teaching of content and two 
studies embodied content-specific subculture processes.  
McKeown, Beck, and Blake (2009) conducted a two-year experimental study in 
six fifth- grade urban classrooms.  They compared strategy instruction to content 
instruction by measuring comprehension with the use of common core texts used in a 
reading class.  These six classrooms were subdivided into three conditions: strategy 
instruction, content instruction, and basal reading instruction, which served as a control 
group.  The students in the strategy instruction classrooms were taught general 
comprehension strategies suggested in the National Reading Panel Report (2000) 
including questioning, summarizing, making inferences, planning, evaluating, 
monitoring, and activating background knowledge.  The students in the content 
instruction groups were taught how to question the author, engage in collaborative 
discussion and use the idea of community to create meaning from the text.  The students 
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in the basal reading classrooms followed the traditional reading instruction approach set 
forth in the basal readers.  The researchers found when it came to narrative recall, the 
strategies instruction classrooms outperformed the content instruction and basal group; 
however, there were no significant differences in text comprehension between the two 
experimental groups.  
Although this study recognizes the two types of possible instruction, strategy and 
content, the content instruction methods used in this study did not appear to take the 
content subculture into account when the researchers chose the methods used in the 
classroom.  A study that does look at the subculture of content areas is the research study 
conducted by Shanahan and Shanahan (2008).  Their adolescent literacy study recognizes 
students who reach middle school and high school may or may not have the advanced 
comprehension skills needed to read expository text.  Their two-year study delved into 
content subcultures by examining metacognitive processes in each content area.  Content 
experts and content teachers discussed reading processes required for each content area.  
After the subculture exploration, the researchers developed specific comprehension 
strategies for each subculture based on each subculture’s metacognitive processes.  The 
findings in the first year of the study indicated that the three content areas under 
investigation required different metacognitive skills to read expository text successfully.  
Teachers and experts then developed strategies to address these skills. While this study is 
directed at adolescent literacy, there are outcomes useful to elementary researchers.  The 
rationale for exploring content area comprehension grows out of the disconnect between 
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elementary students developing the ability to comprehend narrative text and acquiring the 
ability to comprehend content area expository text.  
Many teachers and researchers recognize content areas are subcultures and have 
conducted studies investigating the best instructional strategies for their students.  Connor 
et al. (2010) hypothesized students could develop comprehension and reading skills in a 
second grade class if science were integrated with literacy learning objectives.  They 
investigated whether students’ knowledge of science content improved when they 
integrated literacy skills, a process the researchers call Individualizing Student Instruction 
Science or ISI-Science.  In this quantitative study, the researchers assessed 87 second-
grade students pre- and post-test on questions directly related to the content in a science 
unit.  The researchers used strategies that were researched-based and easy to apply to 
science such as text structure, compare/contrast, and graphic organizers.  The researchers 
measured students’ gains on post-test and investigated if students at the lowest level of 
science knowledge at pre-test made the same gains as students with the highest level of 
science knowledge at pre-test.  Using open-ended questions on pre- and post- test, the 
researchers found students scored higher in science content when material was explicitly 
taught using ISI-Science.  Students with lower pre-test scores showed the same increase 
in scores as students with higher pre-test scores.  
Science is not the only content area researchers have investigated integrating 
metacognition with content instruction in order to enhance disciplinary comprehension.   
Philbrick (2009) conducted a quantitative study in social studies using 131 fifth-graders 
to determine if metacognitive reading strategies along with content would improve fifth-
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graders’ comprehension, engage them with the text, increase metacognitive thinking as 
they read and encourage independent use of the strategies.  The foundation of the study 
was that teaching metacognitive reading strategies should be an integral part of content, 
not a function of content.  The 131 students made up six classes.  Of the six classes, two 
classes received reading strategy instruction embedded in social studies, two classes 
received reading instruction in a reading class, and two classes received no additional 
instruction in a social studies class.  Students were given a pre-test, the treatment 
followed by a post-test.  Students in the embedded strategy instruction were exposed to 
activities such as think-alouds, summarizing, predicting, questioning, text structures, and 
organizational pattern that are prevalent in a social studies text.  Students in the 
embedded strategy classes were also explicitly taught schema activation and explicit use 
of knowledge or conditional knowledge.  Philbrick found no significant difference in test 
scores between the embedded strategy group and the reading strategy only group; 
however, both groups scored higher than the control group.  One interesting finding of 
the study was that the strategies did help the lower readers with their comprehension 
skills.  
The intent of the research was to increase content knowledge by embedding 
reading strategies in content area instruction.  The previous two studies attempted this 
notion; however, both fell short of the ultimate goal and found no significant differences 
in scores.  Both studies embedded reading strategies; however the use of summarizing, 
prediction, and inferencing are generalizable reading skills.  Neither of these studies took 
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into account the subculture of the content area when creating the strategies in the 
intervention.  
In 1989 at the 70
th
 annual meeting of the American Education Research 
Association in San Francisco, Shaver (1989) presented a paper asking “Do we really 
know what is going on in Social Studies classrooms?” In the paper, Shaver stated we do 
not really know what goes on in elementary school social studies classrooms and he 
called for further research that characterizes how social studies is taught in elementary 
classrooms.  I believe the lack of data for science instructional time calls for the same 
attention to research. 
Summary 
I found many opinion pieces and theoretical articles discussing the idea of 
incorporating disciplinary literacy skills in content areas in order to increase 
comprehension (Moje & Snow 2010; Duke, 2004, 2007, 2008-2009;  Moss, 2005) but 
very few studies incorporating strategies that are content-rich and are integrated into 
content subculture.  From this review of the literature, I found the majority of the 
research is based on the idea of the inoculation theory.  There was little research on how 
to teach children to comprehend informational or expository text or even how to 
incorporate literacy skills into content.  There were numerous studies about the success of 
incorporating literacy strategies in content in adolescent literacy (Alvermann, 2001, 2003; 
Moje,2000, 2008; Bean, 1997, 1999), but the idea of content-rich disciplinary instruction 
in elementary content area instruction was missing.  Therefore, after reviewing the 
literature, I found little research in the area of content-rich disciplinary literacy 
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instruction in elementary content from either the viewpoint of students or teachers.  This 
indicates the need for additional research in the area of elementary level content-rich 
instruction. 
The following chapters describe the mixed method design research study, the 
research findings, and implications for the future. 
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Chapter 3 
Research Design and Methodology 
 
This chapter discusses the research methods and design employed in this study 
that explores the elementary school teachers’ perceptions of teaching content area literacy 
in science and social studies classes.  This section offers a view of the research design, 
data collection, data analysis, and the role of the researcher.  Interspersed throughout the 
chapter are references to validity as a way of maintaining research integrity throughout 
data collection and analysis. 
Research Design 
The inoculation theory is a widely accepted explanation of the way in which 
developing readers learn to read expository text.  Chall (1983) identified a phenomenon 
she called the fourth-grade slump.  The fourth-grade slump is a decline in reading 
comprehension achievement as measured by standardized test that occurs at about the 
fourth-grade.  Now, researchers question the validity of the inoculation theory and call 
for teachers to model instructional strategies that help students read expository text in 
content areas (Draper, 2010; Moje, 2008; Moss, 2008; Shanahan & Shanahan, 2008; 
Wilkinson & Son, 2011).  As a result of the call for teachers to model instructional 
strategies that embody the characteristics of content areas from which the texts are drawn, 
the inoculation theory is called into question.  To add to the knowledge base regarding 
the lack of improvement in NAEP scores at fourth grade, it is important to explore the 
pedagogy used for instruction in content classes in the elementary grades.  Not only was 
exploring pedagogy important, but also calculating the time spent on teaching science 
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and social studies, identifying pedagogy used for instruction, and analyzing the teacher’s 
perception of her role in teaching elementary school science and social studies.  The data 
collection and analysis required quantitative analysis and an in-depth explanation of the 
quantitative data.  Thus, a mixed method approach was used to provide a detailed image 
of content instruction in the elementary science and social studies classes. 
In order to answer the questions set forth in this research, the study design is that 
of a multi-strand, multilevel mixed methods approach using both concurrent and 
sequential data collection.  Of the three research questions investigated in this study, two 
are quantitative and one is qualitative.  The two quantitative questions are: (a) How much 
actual time is spent teaching content compared to scheduled content instruction? and (b) 
What strategies are used to teach content literacy in grades 3, 4, and 5?  The qualitative 
question that informs the quantitative questions was, what does it mean to be a teacher of 
content and is that role different from that of a reading teacher? 
An ANOVA was used to analyze the quantitative data; and axial coding to 
develop themes from teachers’ critical, prompted reflections was used to interpret the 
qualitative data.  The research questions were interpreted using a multiple paradigm 
theory lens.  In the following sections, a rationale for the mixed methods study is offered, 
details of the study design are discussed along with data collection and analysis. 
Rationale for a Mixed Methods Approach 
The research questions in this study addressed elementary school teachers’ 
perceptions of their role in teaching content in elementary school grades 3, 4, and 5.  
According to Teddlie and Tashakkori (2009), the mixed method approach can address 
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simultaneously both confirmatory and exploratory questions.  The study of teacher 
perceptions of their role in teaching content invited a mixed methods approach in three 
ways.  First, mixed methods offered an approach to explore teachers’ perception of 
importance of content by examining the amount of time elementary school teachers spent 
teaching science and social studies.  Second, mixed method also allowed an approach to 
confirm or disconfirm the practice of the inoculation theory used to teach science and 
social studies content in the elementary classrooms.  Third, it explored teachers’ 
reflections on previous lessons taught in order to gain insight into their thought processes 
regarding important considerations when preparing science and social studies lessons.  
While there were other options for research design, mixed methods was the best option 
for confirming and exploring teachers’ perceptions and practices.   
Rationale for using the Quantitative Approach 
Very little research was found regarding the amount of time spent teaching social 
studies and science in the elementary classroom (VanFossen, 2005; Rock, Heafner, 
O’Connor, Passe, Oldendorf, Goodand, & Byrd, 2006) even fewer studies were found 
regarding content literacy pedagogy.  Of the studies found regarding time spent teaching 
social studies and science, all reported marginalization of time spent teaching social 
studies.  These studies employed self-reported survey data regarding the amount of time 
teachers spent teaching social studies, which has been called into question by Paulus 
(1984, 1992, 1991) based on evidence of social bias affecting validity of self-reported 
data.   Dependent upon the degree to which participants are engrained in the social 
system, they may choose to report data that they deem favorable to their social standing 
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(Fisher & Katz, 2000).   No study was found utilizing actual timings from classroom 
observations in elementary school social studies and science classrooms.   
Many practitioner journals contained articles about literacy and instructional 
strategy usage during instructional time in science and social studies; however, no 
research was found as to how and why teachers use specific strategies at any given time.  
In addition, no research was found to guide or model teaching strategies that foster 
content-rich strategy instruction in the science and social studies classrooms 
Rationale for using the Qualitative Approach 
 After Shaver called for more research to investigate the marginalization of social 
studies in 1989, only two studies were found in my review of the literature that addressed 
this issue.  Both studies were conducted after the enactment of No Child Left Behind (s.  
6319, 2001) and both studies examined teachers’ opinion of reducing the amount of time 
spend teaching social studies.   These two studies used a mixed method approach to offer 
detailed descriptions of teachers’ opinions regarding marginalization of social studies.   
No studies were found addressing the amount of time teachers spend in science 
instruction.  Because of the lack of research in the area of science and social studies 
instructional time in elementary school classrooms, using only the quantitative instrument 
would be insufficient to describe instructional time in the classroom.  According to Miles 
and Huberman (1994), “Numbers and words are both needed if we are to understand the 
world” (p.  40). 
 The use of qualitative research through prompted reflections and observation field 
notes, served to explain the findings garnered from the quantitative instruments.  
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
45 
 
Qualitative data from the prompted reflective interview and field notes provided 
information not previously useful to contextualize and elaborate quantitative results.  
The prompted interview allowed the teachers to “think aloud” about the planning 
process for science and social studies instruction.  This “think aloud” offered insight into 
the rationale behind lesson organization, teaching strategies, inclusion of important 
elements, and conditional knowledge (Reinking et al., 1993) of strategy selection.  
Qualitative data provided a way to triangulate the information gathered from the 
quantitative checklist, quantitative timings, and observation field notes.  Qualitative data 
collection began with a prompted reflection that consisted of semi-structured, quasi-
interview method.  The semi-structured, quasi-interview used a priori statements 
developed based on data collected quantitatively.  The reflection was used to add 
description to the activities observed in the classroom.  Videotaped instruction provided a 
visual prompt of strategy usage and classroom activities.  The prompts were used to 
guide the teachers’ responses to the specific video segments.  The semi-structured nature 
of the prompts allowed me to explore teachers’ responses through follow-up questions.   
Research Questions 
In order to obtain a clearer picture of teachers’ perceptions of their role in 
teaching science and social studies in an elementary classroom, three questions 
investigated the practices of elementary school teachers.  Of these three questions, two 
confirming questions were examined quantitatively and one exploring question was 
examined qualitatively. 
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Based on Nell Duke’s (2000) research the amount of informational text in a 
classroom library is viewed as indicative of the teachers’ perception of the important of 
informational text in the classroom.  I expand on this idea and propose that the amount of 
time teachers spend teaching science and social studies is indicative of the teachers’ 
perception of the importance of teaching social studies and science.   
Question 1: How much actual time is spent teaching content compared to scheduled 
content instruction? 
· Hypothesis 1:  Teachers spend 100% of actual instructional time (teacher-
directed instruction plus individual and student work) teaching content   
compared to their teaching schedule. 
· Hypothesis 2: Content instructional time stays the same as students progress 
through the elementary grades. 
· Hypothesis 3: Content instructional time does not vary among schools. 
· Hypothesis 4: Content instructional time does not vary among teachers of the 
same grade level. 
The inoculation theory suggests general comprehension reading skills prepare 
students to read and comprehend all types of text; however, due to low or declining 
achievement scores, a growing number of researchers are calling for specific content 
comprehension strategies to be used as a way to teach content comprehension (Draper, 
2010; Moss, 2008; Shanahan and Shanahan, 2008).  My hypothesis is that teachers’ 
instruction reflects a belief in the inoculation theory as it relates to teaching science and 
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social studies at the elementary level.  In his social cognitive theory research, Bandura 
(1999) posited:   
Within this theory, human agency is embedded in a self theory encompassing 
self-organizing, proactive, self-reflective and self-regulative mechanisms.  Human 
agency can be exercised through direct personal agency; through proxy agency 
relying on the efforts of intermediaries; and by collective agency operating 
through shared beliefs of efficacy, pooled understanding, group aspirations and 
incentive systems, and collective action. (p.21) 
If Bandura’s social cognitive theory is translated to an educational setting, 
students and teachers working together in an environment that fosters content-rich 
instruction with teachers modeling content-rich strategies would influence students’ 
behavior as it relates to content instruction. 
Question 2: What is the relationship between content reading strategy selection and 
content area and grade? 
· Hypothesis 1:  Teachers use elements of good reading comprehension 
practices of developing readers that do not take into account the content 
taught. 
· Hypothesis 2:  Content reading strategy selection does not vary among 
schools. 
· Hypothesis 3:  Content reading strategy selection does not vary among grades. 
· Hypothesis 4:  Content reading strategy selection does not differ between 
science and social studies. 
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Question 3: What does it mean to be a teacher of content? Does that role differ from that 
of a reading teacher (as determined through a prompted reflection interview, field notes, 
and lesson plans)? 
 A mix of quantitative and qualitative questions used in this study required a 
varied method of data collection and analysis.  The following section describes the 
overall design of this study.   
Overview of Approach 
The mixed methods design employed for this research included two quantitative 
questions and one qualitative question.  The first quantitative question was an exploration 
of how much time teachers spend teaching content classes compared to the scheduled 
amount of time for content classes.  Quantitative question two, what strategies are used to 
teach content, is the basis for the majority of this research and it provided the foundation 
for the study.  The findings from question one were used to provide information that adds 
to the knowledge gathered in the second quantitative question   The qualitative question, 
what does it mean to be a teacher of content, sought to provide descriptions and detailed 
information that adds to the information gathered in the quantitative questions.  Data 
collection for both quantitative questions occurred concurrently and the qualitative data 
was collected sequentially.  Using Teddlie and Tashakkori’s (2009) mixed methods 
design models, Figure 3.1 is a drawing of the research design used in this research: 
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Figure 3.1 
Mixed Methods Research Design 
 
 
Therefore, the mixed methods approach taken to guide the research was a multi-strand, 
multilevel design using both concurrent and sequential data collection.  A multi-strand 
design employs three stages: (a) conceptualization stage, determining research purpose; 
(b) experiential stage, data generation; and inferential stage, and (c) inferences, 
explanation and theories where each strand, or phase of the study, utilizes all three stages 
(Tashakkori & Teddlie, 2000).   In a multilevel mixed design, some phases of the design 
are analyzed and integrated so as to answer one or multiple questions.  In this study, field 
notes collected corroborated and added to the explanation of quantitative findings from 
question two.   In addition, some of the quantitative information obtained in question two 
was used to elaborate and triangulate findings from question three.  Thus, findings and 
information were integrated to create an overall picture of elementary classroom 
teachers’ perception of their role in teaching content. 
The research design was developed through the lens of a multiple paradigm 
theory (Tashakkori & Teddlie, 2000).  Some scholars believe multiple paradigm theory is 
the most appropriate basis for research in the human sciences.  Multiple paradigm 
theorists believe that one research study can employ different paradigms depending on 
the questions guiding the research (Creswell, Plano-Clark, Gutmann & Hanson, 2003).  
Therefore, methods appropriate for quantitative research analysis were used for the 
quan + QUAN           qual 
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quantitative phases and appropriate qualitative methods were used to interpret the 
qualitative phases of the research design. 
A limitation of this study design could be the small sample size in quantitative 
data analysis; however, using a factorial ANOVA enabled the use of a smaller sample 
size without jeopardizing the validity of the results.  Four assumptions must be present 
when using an ANOVA analysis. I assumed there were present: normal distribution of 
variances; homogeneity of variances; independence between variances and error; and 
sample reflected population and observations were independent; The question of 
generalizability of results may arise as a result of a smaller sample size; however, in all 
confidence, this pedagogy reflected teaching practices in three different upstate school 
districts and can be generalized, with confidence to those three schools. 
ANOVA was used to analyze data for questions one and two.  Question one had 
four independent variables: grade, teacher, subject, and school.  Each of the independent 
variables can be subdivided into the nine individual teachers, three individual schools, 
two subjects, and three individual grades.  There was one dependent variable, the 
difference between scheduled instructional time and actual instructional time used to 
teach science and social studies.  Data collection for question one consisted of actual 
timings of direct and individual/group instruction and lesson plan analysis to compare the 
scheduled time with actual time taught.   Timings began with a cue from the teacher that 
the class was beginning.  During classroom observation, timings were broken into three 
categories: (a) teacher-directed instruction consisting of teacher and student interaction; 
(b) group or individual student work; and, (c) non-instructional time, accounting for 
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classroom management episodes and interruptions.  The time spent in teacher-directed 
instruction and group or individual student work were combined to obtain the actual 
instructional time.  The actual instruction time was subtracted from the scheduled 
instruction time providing a difference between the two.  One-way ANOVAs provided 
comparisons between each independent variable and dependent variable.  Finally, a 
factorial ANOVA provided a validity check of the data.  Data were analyzed with the 
idea that time spent teaching content reflected the teachers’ perception of the importance 
of teaching science and social studies in elementary grades 3, 4, and 5.   
Question two also used an ANOVA as the basis of the quantitative analysis.  Data 
collection consisted of a structured observation guided by a checklist with three Tiers of 
instructional pedagogy that were possibilities for instruction of content.  As an adjunct 
reading instructor, I taught a master’s level reading course to elementary teachers.  These 
24 teachers were asked to read the McKeown, Beck and Blake (2009) article.  After a 
discussion-web activity, I realized the teachers did not understand the difference between 
strategy instruction and content instruction and a discussion ensued about the differences 
between strategy instruction and content instruction.   It occurred to me that a pattern 
emerged of three possible pedagogical scenarios for content instruction in grades 3, 4, 
and 5.  The first scenario was that of using the textbook as a reader.  With that in mind, 
Tier I of the data collection checklist consisted of Duke and Pearson’s (2000) 
characteristics of a good reader.  If teachers were using textbooks as readers, then the 
expectation was that students would be taught general reading comprehension skills. 
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Pedagogical scenario two was that of incorporating content area reading strategies 
into teaching science and social studies.  Content area reading skills made up Tier II of 
the data collection checklist.  The skills included on the checklist are the same elements 
taught in the collegiate textbook, Content Area Reading and Literacy: Succeeding in 
Today’s Diverse Classrooms, 6th edition by Alvermann, Phelps, and Gillis (2010).  The 
authors suggested several practices that should be used in a content area reading lesson in 
order to teach literacy comprehension in content areas.  Those important elements are 
based on the learning cycle and consist of: (a) pre-reading activities to activate prior 
knowledge; (b) guided reading to teach students to read for a purpose; (c) reflection about 
what was read; (d) vocabulary building; and, (e) writing to learn.  There are many 
possible strategies that can be used in each of these elements; therefore, the checklist 
consisted of a check for each of the elements of the reading cycle incorporated into the 
lesson and a blank line to record the strategy used for that part of the learning cycle.    
Pedagogical scenario three was the use of content-rich instructional strategies 
recommended by Draper (2011), Moss (2005), Moje, (2008), Shanahan and Shanahan 
(2008), and Wilkinson and Son (2011).  These researchers suggested that each content 
area was a subculture where each subculture has its own reading requirements, language, 
discourse, and processes.  Teachers should consider the reading requirements of the 
subculture and provide content-rich strategies to teach students how to become 
functioning members of the target subculture.  Tier III represented instructional practices 
that emphasized processes and practices necessary to function in the discipline 
subcultures.  Science and social studies content each required specialized reading 
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requirements.  Tier III reflects specialized reading requirements in science and social 
studies.  The science checklist focused on: (a) transforming information into varying 
formats to create an understanding; (b) predictiing; (c) manipulating text and transform it 
into actions; (d) teaching meanings of polysemous words; and (e) writing for different 
purposes.  The social studies checklist focused on (a) critically examining the author or 
source; (b) acknowledging biases; (c) questioning the author; (d) integrating 
historiography; (e) corroborating texts and information; (f) examining multiple 
perspectives; (g) writing for different purposes; and, (h) transforming information into 
varying formats or actions. 
 Question two had four independent variables, grade, teacher, subject, and school.  
Each of the independent variables can be subdivided into the nine individual teachers, 
three individual schools, two subjects, and three individual grades.  There was one 
dependent variable, the Tier used to teach the subject.  One-way ANOVAs provided 
comparisons between each independent variable and dependent variable.   The purpose of 
the checklist and ANOVA data analysis was to attempt to get a picture of how science 
and social studies are taught in grades 3, 4, and 5 in three school settings. 
Question three required a qualitative interpretation.  Deaton, Recesso, and Deaton 
(2009) provided the framework for using a prompted reflection data collection approach.  
A prompted reflection is a teacher-centered, retrospective critical reflection guided by 
researcher prompts or questions.  Dewey (1933) and Shon (1987) recognized that 
teachers who reflect on their lessons can identify problems in their lessons when they 
concentrate only on the pedagogy and discourse and ignore environmental factors they 
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cannot control (Liston & Zeichner, 1996).  As part of data collection, each observation 
was videotaped.  The reflection video consisted of clips from these videotaped 
observations.  In this study, each teacher was shown several video clips of strategies used 
in class and a video of a lesson, and was asked to think aloud about the process of 
strategy selection, lesson plan preparation, including important elements included in 
lesson planning.  They also reflected on their educational philosophy and instructional 
pedagogy.  Lastly, they reflected on teacher education and conditional knowledge 
regarding content and content strategies with prompts regarding the reasoning behind 
their strategy selections and the type and amount of training they received for teaching 
content in their pre-service teacher education programs. 
 During the data collection period, I followed an observation schedule to ensure 
sequential observations of each teacher.  During the observations, I videotaped the 
instruction, took field notes, and timed instruction.  I met with the teacher on the last day 
of observations to coordinate a date and time to conduct the interview.  During the 
interview, I reviewed the interview process with the teacher, then I presented videoclips 
taken from that teacher’s classes. I used a quasi-structured set of prompts to guide the 
teacher through a reflection process using the videoclips as a starting point for reflection.  
After data collection, I transcribed the recorded prompted reflection interviews.  Both 
field notes and transcriptions were uploaded to nVivo for data organization.  Once data 
were uploaded, I used the interview questions as a priori codes. Using axial coding, I read 
and reread the participants’ responses looking for themes and categories to reveal 
teachers’ perceptions of their role in teaching science and social studies in grades 3, 4, 
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and 5.  I then looked for similarities in field notes that supported or failed to support 
findings in both the quantitative and qualitative questions.  I reviewed the teachers’ 
lesson plans to ensure I had included strategies and activities in my field notes. 
The goal of any good research is to conduct studies that are valid and reliable.  
This means conducting studies that are free from bias or in the case of qualitative 
research, reveal the researcher’s biases.  Quantitative research follows a procedural 
structure to control bias in the study; however, it is not free from bias.  Bias appears 
through the selection of the analytical method.  When choosing the quantitative method 
for analysis, I chose the methods I felt best fit the data collected.  Qualitative research is 
not as structured procedurally as quantitative; however, Creswell and Miller (2000) 
provided a paradigm for qualitative research design and analysis.  Through their 
paradigm, I chose to use triangulation as the method to provide validity to the qualitative 
aspects of this research study.  Using multiple sources of data including teacher 
reflections, observations, lesson plans, and field notes enabled me to triangulate the data. 
Data collection consisted of classroom observations and field notes, videotaping 
of lessons, and prompted reflective interviews.  Timings and checklists gathered through 
classroom observations were completed simultaneously for a minimum of 7 days, 
maximum of 10 days, with the goal of observing an entire unit of instruction.  Initially the 
goal was to observe a unit of instruction for each teacher; however, after seven days of 
observations, teachers revealed their patterns for teaching science and social studies.  
Three teachers used short units of instruction that consisted of two to three short chapters; 
therefore, observation for these teachers ranged from 5-7 days instead of 7-10 days.  In 
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
56 
 
total, there were 68 days of observation with an average observation of 7.5 days per 
teacher.   
 A more detailed discussion of both quantitative and qualitative methods is 
provided in the next sections, beginning with discussion of the quantitative approach. 
Population and Sample 
The research population included teachers of grades 3, 4, and 5.  The sample selected for 
this study included three elementary schools located in the upstate area of South Carolina.  
Two elementary schools, School A and School B are public, Title I schools.  School C is 
a private, faith-based elementary and middle school.   
The study sample included nine teachers who taught 3
rd
, 4
th
, or 5
th
 grades in three 
different school districts in the upstate of South Carolina.  Five teachers taught in public 
schools while three teachers taught in a private school (see Table 3.1).  One teacher was a 
pre-service teacher from an area university who was completing her student teaching to 
fulfill her degree requirement so she was included in the data collection from her 
internship school site.   
Table 3.1 
Number of Participating Teachers at Each School 
School  Number of Participating Teachers 
School A   4 
School B   2 
School C  3 
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In order to gain a broad view of teaching pedagogy in area schools, teachers from three 
different school districts were selected for participation.  In addition to choosing different 
school districts for participation, both private and public schools were included in order 
to provide a variety of perspectives.  The school that represented each school district was 
selected because of its proximity to Clemson University and was a convenient sample.  
Each principal from the three schools selected the teachers who participated in the study.   
The student teacher was placed at one of the schools participating in the study (School A) 
and it provided an opportunity to observe emergent teacher pedagogy.  The cooperating 
teacher gave the student teacher flexibility in her pedagogy.  Each school provided 
professional development opportunities for its teachers and played a role in shaping the 
pedagogical philosophy for those who teach there.  In order to develop an understanding 
of the participating teachers’ perception of their roles in teaching science and social 
studies, it was important to understand the different schools from which these teachers 
were selected.   
School Sites 
School A is a pre-kindergarten to fifth-grade Title I school operating on a 
traditional school year calendar.  There are 296 students currently attending School A and 
83.8 % are eligible for free or reduced lunch.  The attendance rate at School A is 99.9% 
for students and 94.1% for teachers.  There are 28 teachers currently teaching at School 
A; they receive 8.1 days of professional development per year.  The Palmetto Assessment 
of State Standards (PASS) is the instrument used to measure student achievement in 
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English language arts, mathematics, science, and social studies, elementary school grades 
3-6.   See Table 3.2 for 2010 PASS student scores for grades 3-5 at School A. 
Table 3.2 
School A 2010 PASS Student Achievement Scores for Grades 3-5  
  English/Language Arts Math Science Social Studies 
 % Not  Met % Met or 
exemplary 
% Not  
Met 
% Met or 
exemplary 
% Not  
Met 
% Met or 
exemplary 
% Not  
Met 
% Met or 
exemplary 
Grades         
3 17.4 82.6 39.1 60.9 52.2 47.8 34.8 65.2 
4 29.8 70.2 21.3 78.7 29.8 70.2 25.5 74.5 
5 29.8 70.2 31.6 68.4 27.6 72.4 57.1 42.9 
                    
School B is a pre-kindergarten to fifth-grade Title I school operating on a 
traditional school year calendar.  There are 569 students currently attending School B and 
44.2 % are eligible for free or reduced lunch.  The attendance rate at School B is 95.7% 
for students and 97.1% for teachers.  There are 36 teachers currently teaching at School B 
who receive 10 days of professional development per year.    
The Palmetto Assessment of State Standards (PASS) is the instrument by which 
students are measured for student achievement in English language arts, mathematics, 
science, and social studies, elementary school grades 3-6.   See Table 3.3 for 2010 PASS 
student scores for grades 3-5 at School B. 
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Table 3.3 
School B 2010 PASS Student Achievement Scores for Grades 3-5  
 
 
  English/Language Arts Math Science Social Studies 
 % Not  Met % Met or 
exemplary 
% Not  
Met 
% Met or 
exemplary 
% Not  
Met 
% Met or 
exemplary 
% Not  
Met 
% Met or 
exemplary 
Grades         
3 10.1 89.9 20.3 79.7 35 65 12.2 87.8 
4 17.4 82.6 23.2 76.8 22.1 77.9 15.9 84.1 
5 15.7 84.3 25.7 74.3 21.9 78.1 50 50 
                    
School C is a faith-based, kindergarten-5 through 8
th
 grade school operating on a 
traditional school year calendar.  There are 149 students enrolled at School C and none of 
the students receive free or reduced lunches.  No attendance rates are kept for either 
students or faculty as it is not required by the diocese.  There are 15 teachers teaching at 
School C who receive between 3-5 professional development days each year.    School C 
uses a standardized assessment, the Iowa Test of Basic skills to determine beginning 
instruction at the start of the school year rather than as an assessment at the end of the 
school year. 
Participants 
The nine teachers who participated in the study represent a wide variety of education, 
certification and training, and skills.  Table 3.4 shows the professional training of the 
participating teachers:  
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Table 3.4 
Participating Teachers’ Professional Training 
 
Teachers at schools A, B, and C had four to 20 years of teaching experience.  The student 
teacher had no experience and was participating in an internship for fulfillment of her 
education degree.  Table 3.5 shows participating teachers’ years of teaching experience: 
Table 3.5 
Participating Teachers’ Years of Experience 
Teacher School Years of Teaching Experience 
1 A 0 
2 A 20 
3 A 6 
4 B 6 
5 B 4 
6 A 12  
7 C 8  
8 C 8  
9 C 9 
 
Grade BS/BA Masters Master + 
30 
PhD/EEd National 
Board 
Certified 
Additional 
Certifications 
and Training 
3 3 1 1  1  
4 3 1    ESOL 
G & T 
5 3 3     
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Instrumentation and Data Collection Methods  
Quantitative and Qualitative data were collected in this study.  The content 
instructional timings and the three-Tiered observation checklist were the quantitative 
methods used for measuring two things: (a) the actual time spent teaching content, and 
(b) teachers’ pedagogical strategy selection for teaching science and social studies.  
Researcher classroom observations, videoing lessons observed, lesson plans, and 
prompted reflection were the primary methods of qualitative data collection.  The use of 
multiple data sources enabled the use of triangulation.  Triangulation provided a 
systematic method of going through data collected in multiple ways and locating themes 
that emerged from the various data sources (Creswell & Miller, 2000).  The use of 
triangulation was a search for convergence of both quantitative and qualitative data.  This 
method confirms findings by either showing the independent measures agree with the 
finding, or, at least, do not contradict the finding (Miles and Huberman, 1994).  The use 
of triangulation is one method used to ensure validity of research findings (Lincoln & 
Guba, 1985). 
Instrumentation 
This section provides a description of the quantitative and qualitative instruments that 
were created to collect data for this research.  Examples of the instruments are provided 
in addition to resources that were used in their creation. 
Quantitative Instrumentation.  According to Duke (2000), the amount of time 
teachers spent using informational text was indicative of their value of using 
informational texts in the classroom.  Jeong, Gaffney, and Choi (2010) also stated the 
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amount of informational text in a classroom library reflected the teachers’ perceived 
importance of informational text.  The amount of time teachers spend teaching science 
and social studies may indicate the teachers’ perceived importance of teaching science 
and social studies in the elementary classroom.  All of the teachers in the schools 
represented in this study are accountable for attainment of standards set forth by a 
governing body.  The principal and assistant principal at each school design an overall 
master schedule of courses for each grade.  Included on the master schedule is the list of 
when each content class was to be taught during the day.  Teachers could modify the 
scheduled time to adapt to changes that occurred during the day.  Teachers also had the 
flexibility to modify the content schedule to equalize time spent in science and social 
studies classes. 
The instrument created for recording time spent on content focused on measuring 
the difference between scheduled instructional time and observed instructional time.  As 
the observer, I was present the entire scheduled teaching time using a stopwatch as the 
measuring tool.  As the recorder I started the stopwatch and logged every activity in the 
classroom.  Every classroom activity was labeled according to three categories: teacher-
directed instruction, group/individual work, and non-instructional or interruptions.  At the 
end of each observation, the recorder tallied the amount of time spent on each category 
and these times were transferred to an excel program for quantitative analysis.  The 
recorded times consisted of interval numbers representing the start and stop time, amount 
of time spent on teacher-directed instruction, group and individual work, and interruption 
and non-teaching activities, which add up to the total instruction time. 
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The second instrument attempted to identify and categorized the degree of reading 
comprehension integration elementary school teachers used to teach science and social 
studies.  Categorizing the degree of reading comprehension and content integration 
revealed the teachers’ pedagogical philosophy of teaching science and social studies.  I 
developed the instrument used to measure reading comprehension integration after 
teaching a master’s level content reading class to a cohort of elementary school teachers.  
After listening to these teachers talk about the difference between strategy instruction and 
content instruction, I determined these elementary school teachers taught reading 
comprehension instruction using the science and social studies book as a reader or the 
teacher taught the content using the strategies and reading cycle used in their textbook, 
Content Area Reading and Literacy (Alvermann, et al., 2010).  No teacher in the class 
said they used content-rich instruction strategies and they did not believe their fellow co-
workers use them.  Using this knowledge, I developed a three Tier checklist system to 
identify and classify reading comprehension integration.  Table 3.6 depicts the checklist 
items in the three Tier instrument: 
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Table 3.6 
Tiered Checklist Items 
Tier I Tier II Tier III 
Social Studies 
Tier III 
Science 
Identify purpose before 
reading 
 
Preview texts before 
reading 
 
Make predictions before 
and during reading 
 
Use text structure to 
support comprehension 
 
Think aloud while reading 
 
Create visual 
representations to aid 
recall 
 
Determine important 
ideas 
 
Summarize what they 
read 
 
Generate questions for 
text 
 
Handle unfamiliar words 
during reading 
 
Monitor their 
comprehension during 
reading 
 
Teacher read expository 
text to students 
 
 
 
Activate Prior 
Knowledge 
 
Strategy used 
_______ 
 
 
 
Guide reading or 
guide notemaking 
 
Strategy used 
_______ 
 
 
 
Reflective activity 
 
Strategy used 
_______ 
 
 
 
Vocabulary building 
 
In context 
__________ 
 
Out of context 
______ 
 
Strategy Used 
_______ 
 
 
Writing to learn 
 
Strategy Used 
_______ 
 
Students critically 
examine the author or 
source 
 
Students are made 
aware of biases 
 
Students question the 
author 
 
Students analyze 
documents for when it 
was written in relation 
to what they are 
currently studying 
(historiography) 
 
Students corroborate 
texts and information 
 
Students examine 
multiple perspectives 
 
Students write for 
different purposes 
 
Students manipulate or 
transform text into a 
different format or 
into actions 
 
Students transform 
information from text 
to 
pictures/charts/graphs 
and back to create 
overall understanding 
 
Students are taught to 
predict outcomes based 
on past outcomes 
(experiments) 
 
Students take text and 
manipulate it or 
transform it into actions 
 
Teacher differentiate 
meanings of 
polysemous words 
 
Students write for 
different purposes 
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Duke and Pearson (2000) used a checklist of characteristics of good reading 
comprehension in their research.  These characteristics comprised Tier I items on the data 
collection instrument used in this study.  Tier II items were derived from Alvermann, et 
al. (2010) and based on suggested research-based strategies embedded in the learning 
cycle (Gillis & MacDougall, 2007).  Tier III items were derived from research 
investigating reading requirements of content disciplines (Draper, 2010; Moje, 2008; 
Shanahan & Shanahan 2008; Wilkinson & Son, 2011). 
 I used this checklist to collect data during science and social studies instruction in 
grades 3, 4, and 5 in three schools.  As the teacher demonstrated any of the 
characteristics, a checkmark was placed by that characteristic and field notes were taken 
to record any strategy used to demonstrate the characteristic.  The checklist was 
transferred to an Excel spreadsheet where the check mark converted to a 1, meaning yes, 
that characteristic was observed; characteristics not observed were left blank and 
converted to a 0 on the Excel spreadsheet.  Kolbe and Burnett (1991) stated inter-rater 
reliability is the standard of measure for quality research and large differences in rater 
scores identify weaknesses in the research methods.   To ensure the validity of the 
observation instrument, a content literacy professor independently viewed and coded 
13% of one teacher’s observed instruction.   There was 97% agreement on the coded 
observations, resulting in an inter-rater reliability of .97.  This suggested the instruments 
used to measure reading comprehension integration were reliable. 
Qualitative Instrumentation.  The instrument used for qualitative data collection 
was a set of quasi-structured reflective prompts associated with a video clip of instruction 
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created to assist the teachers in their reflection process.  These prompts were a scaffold 
for the interview and provided flexibility to ask more specific questions as needed.  The 
purpose of the questions was to guide the teachers in a critical refection about their 
decision-making process when creating units of instruction.  The reflection was not a 
time to focus on student behavior or classroom activities.  The questions used in the 
critical reflection were an opportunity to explore the reasoning behind the strategy in the 
lesson under review.  I wanted to understand why certain strategies were selected and I 
wanted to know if teachers demonstrated any conditional knowledge (Reinking et al. 
1993) about the strategies they used.  Figure 3.2 shows the guide used for the prompted 
reflection. 
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Figure 3.2 
Critical Reflection Prompts 
CRITICIAL REFLECTION PROMPTS 
1. Watch this video clip.   Explain why you chose this particular strategy 
a. What was your thought process when you planned this lesson 
b. What was your expected student outcome?  Did that happen? How do you 
know they achieved or didn’t achieve it? 
c. If you could redo this lesson today, would you change anything? 
2. Walk me through your thought process when you begin planning a unit or 
lesson 
a. What elements are important for consideration when planning this 
lesson? 
3. Do you feel teaching reading comprehension is more important than teaching 
content at this grade?  Why or why not? 
4. Do you feel you were trained to teach content in your pre-service training? 
5. Do you feel teaching content is important at this grade level?  Why or why not? 
6. Describe your role as a ____ grade teacher.   What are the three most important 
things you want to teach the students 
7. If you were to incorporate reading strategies into this lesson, which strategies 
would you choose? Why these strategies? 
8. Do you think it is possible to teach content and reading comprehension at the 
same time? 
 
Data Collection 
 This section provides a description of the data collection process. A timeline 
offers the chronological series of events for data collection. This section also presents the 
sources of data collection for both quantitative and qualitative questions.  
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Timeline.  Collecting data during the spring semester is always difficult because 
of the standardized assessments given during this time and interruptions such as spring 
break.   Effort was made to collect data at the public schools early in the semester to 
avoid the conflicts with scheduled standardized assessments.  Because the private school 
did not administer the state standardized assessments, data collection at that site occurred 
toward the end of the semester.  Observations were scheduled to occur sequentially; 
however, even with careful planning, some overlap occurred during data collection with 
the result that five sessions were analyzed through videotaped observations alone. 
 Data collection began the last day of February and ran through the first week in 
May.  The goal was to observe one teacher at each grade 3, 4, and 5 in three different 
schools for the duration of one unit of instruction or a minimum of 6 days if it was a 
larger unit plan.  Teachers were observed on consecutive days. 
 This mixed method approach employed both simultaneous and sequential data 
collection.  Quantitative data collection for the quantitative pieces occurred at the same 
time.  Teachers were simultaneously observed and timed on content instruction.  Once 
the quantitative data was collected, a compilation of strategies was created and shown to 
the teacher within two weeks of the final observation.   It was important to conduct the 
prompted reflections after all observations were completed.  Teachers were told the study 
addressed daily decisions made in the classroom; however, the study looked specifically 
at content area instructional decisions in science and social studies.  This blind study was 
to prevent the teacher from performing for the observer.  This performance phenomenon 
called the Hawthorne effect is a factor that can affect results.  After viewing the video 
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compilation of instruction, the teacher participated in the prompted reflection and think 
aloud.  Figure 3.3 describes the data collection timeline. 
 
Figure 3.3 
Data Collection Timeline 
  
Data Collection Process 
This section discusses the procedures used to collect both quantitative and 
qualitative data.  The data collection process began with contacting principals in the 
upstate area.  After discussing the study, principals agreed to participate in the study if I 
did not use actual school names.  The principals were allowed to select teachers for 
participation.  The Institutional Review Board at a large public university in northwest 
South Carolina approved the study paving the way for data collection and the first face-
to-face meeting between the principal and the researcher.  The principals had full 
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disclosure of the research objectives, while the teachers were told the research study 
looked at the routine decision making in an elementary classroom regarding class 
routines.  While decision making was the basis for the study, the teachers were not told 
the actual study objectives in order to control for the Hawthorne Effect.  The Hawthorne 
Effect describes the phenomenon of the teacher performing for the researcher in order to 
give the researcher the information needed to attain the objectives of the study.  The next 
meeting occurred between the participating teachers and the researcher.  At this meeting, 
the researcher described what would happen during the observation process and a 
timeframe for observation was established. 
Quantitative data for questions 1 and 2 were collected simultaneously during the 
time period agreed upon by the teachers and the researcher.  Before observations were 
conducted, the researcher met with the teachers and discussed what was to be taught 
during the next few weeks.  Many teachers were flexible in that they could choose the 
order in which units were taught.   Most teachers at the same participating school came 
up with a plan to cover a short unit during the same timeframe.  That collaboration made 
it possible to observe the three teachers in the same school during the same timeframe, 
making effective use of observation time.   The minimum observation time was 5 days 
and the maximum observation time was 10 days.  After all quantitative data were 
collected, teachers were asked to provide a 20-25 minutes session to participate in a 
prompted reflection, or a “teacher think aloud.”   The prompted reflection was videotaped 
for transcription at a later date. 
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The following sections provide more detail into specifics of both quantitative and 
qualitative data collection 
Quantitative Data Collection.  The observer entered the classroom prior to the 
start of the scheduled class that had been selected for observations.  The researcher used a 
stopwatch, notebook, notepad, video camera, and observation checklist for data 
collection.   
Instructional timings.  As soon as the teacher prompted the students to indicate 
class was starting, timing began.  Timing ended when the teacher prompted the class to 
put away their materials for that class.  As the teacher taught the lesson, the researcher 
recorded time for each activity through the use of a timeline.  Each activity was then 
categorized as: teacher-directed instruction, group/independent work, or non-instructional 
or interruptions.  The total time was recorded for each lesson and each category was also 
totaled.   
3-Tiered Observation Checklist. As the teacher proceeded through the lesson, the 
researcher used the observation checklist to identify any literacy strategy usage and 
recorded any specific strategies that were implemented during instructional time.  
Strategies that were specifically good reading comprehension skills were recorded in Tier 
I, Strategies that incorporated the learning cycle and elements of content instruction were 
recorded in Tier II.  Strategies that were used based on how they enhanced and embraced 
the content through content-rich instruction were recorded in Tier III. 
Qualitative Data Collection.  Qualitative data collection instrumentation 
consisted of edited clips of classroom instruction and a list of semi-structured prompts for 
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teacher reflection.  After all quantitative data had been collected, teachers were asked to 
plan on a 20 – 25 minute interview session with me to provide a “think aloud.”  At the 
beginning of the prompted reflection, I read an introduction to the video.  The 
introduction also reassured them I was not there to evaluate, criticize, or praise 
instruction, it served as a critical reflection to help me understand the thought process on 
strategy selection and lesson planning.   
Prompted Reflection.  A prompted reflection is a guided critical reflection 
(Deaton, Recesso, & Deaton, 2009 ).  After each video clip, standard questions were 
asked to each teacher regarding their thought process on why they selected the particular 
strategy in question, along with question concerning their thinking process when planning 
lessons.  Some questions prompted them to think about their pedagogical and educational 
philosophy. 
Field Notes.  The field notes consisted of important information such as: student 
read alouds, teacher read aloud of historical fiction, teacher summarized the reading, and 
other activities that described literacy instruction in the science or social studies 
classroom. 
Video.  A videotape of instruction provided back-up to field notes and a resource 
to clarify field notes; edited portions of the videotaped instruction were used in the 
prompted critical reflection. 
Lesson Plans.  Lesson plans were collected for two reasons.  The first reason for 
collecting the lesson plans was to determine the exact class schedule for the lesson 
observed.  This scheduled class time was compared to the actual class time for analysis.  
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The second reason for collecting lesson plans was to look for triangulation between the 
prompted reflection and quantitative data collection. 
Data Analysis and Presentation 
 Quantitative data and qualitative data were both collected for this study.  The two 
quantitative questions gathered data that were statistically analyzed for significant 
difference between and among independent variables.  The program used to analyze the 
quantitative data was JMP 9.0.  JMP 9.0 aided in computing statistical differences and 
creating output charts to provide a visual representation of the data.  Qualitative data 
were interpreted using interview questions as a priori codes, then axial coding aided in 
identifying emerging codes, categories, and themes.  Qualitative and quantitative data 
were used to find convergence in the data providing validity to the study findings.  The 
remainder of this chapter looks at quantitative and qualitative data analysis. 
Quantitative Data Analysis 
Data analysis involved comparing the amount of time spent teaching science and 
social studies between and among teachers at different schools and different grades.  One 
limitation of the study is the small number of teachers used for observations. Given the 
limited time and resources available for this study, I chose to observe a limited number of 
teachers in each grade level at the three schools. The small number of participants is 
problematic, but I assumed the teachers participating in the research were representative 
of the teachers at each grade level at each school. 
Analysis of the data collected using the instrument indicated teachers’ 
pedagogical philosophy of teaching science and social studies in grades 3, 4, and 5.  
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Looking at the strategies used by each teacher to teach, a determination can be made 
whether: (a) the teacher focuses on basic reading comprehension during science and 
social studies; thus supporting the inoculation theory; (b) the teacher incorporates content 
reading comprehension strategies into science and social studies instruction; thereby 
integrating reading comprehension skills, or (c) the teacher integrates content reading 
strategies into science and social studies with a conscious effort to foster the subculture of 
that content area.   
 Once teacher-observation data analysis was completed, comparisons were made 
between schools, grades, and teachers to find any significant differences between groups.  
Field notes taken during teacher observations were used to triangulate findings for 
validity. 
Qualitative Data Interpretation 
Teachers were asked to perform a critical reflection regarding a specific lesson 
that was videotaped.  This offered an opportunity for teachers to add any additional 
thoughts.  The prompted reflection data were analyzed using axial coding (Strauss & 
Corbin, 1990). The coding began with establishing a priori codes that emerged from the 
prompted critical reflection prompts. The prompts were related in that they explored 
activities surrounding classroom instruction. These prompts, when deconstructed, fell 
into categories related to teacher role, classroom activities, and conditional knowledge. 
These categories were analyzed for related conditions to establish the themes of 
philosophy and training and pedagogy. 
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Role of the Researcher  
 The role of the researcher was that of an impartial observer and recorder. The 
researcher took field notes and recorded content methodology on a prepared checklist 
(Pearson & Duke, 2000).  As the researcher I did not participate in classroom instruction 
nor did the researcher interact with students during instructional time 
 I have a background in secondary education and content area reading.  
with no preconceived idea of elementary content instruction.  I taught in secondary 
schools for 16 years, providing an experiential base with which to compare elementary 
content instruction.  Any bias I had about elementary school pedagogy prior to data 
collection was quickly dispelled.  Before conducting the study, I believed elementary 
school teachers used the content textbook as a reader.  After the first week of 
observations I realized my preconceived ideas of elementary content instruction were 
incorrect.   
Summary 
Chapter 3 provided detailed description of the research design.  The study is a 
mixed methods study so as to provide insight into the participants’ thought processes in 
decision making and instructional planning.  The data consisted of field notes, lesson 
plans and interviews.  The data collection plan depicted when data were collected.   A 
description of the sample provided an insight into the types of participants in the study.   
Data analysis was discussed in detail to describe the process for data analysis and 
methods used for analysis.  The next chapter will reveal the findings of the study. 
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Chapter 4 
Findings 
This study explored elementary school teachers’ perceptions of their role in 
teaching content literacy in the science and social studies classroom.  The findings 
chapter is presented in a concurrent study format (Creswell, 2009); the quantitative and 
qualitative data are presented in different sections in this chapter.  The analysis and 
interpretation of the two types of data is a convergence that seeks similarities among the 
findings.  The convergence is presented in Chapter 5 of this study. 
 The first quantitative question explored the amount of time spent teaching 
science and social studies.  Data collected compared actual instruction time to scheduled 
instruction time and investigated differences in the results to determine if teachers shorten 
science and social studies classes to focus on English language arts or math.  The second 
quantitative question explored the methods used to teach science and social studies and 
tried to determine the type of literacy strategies, if any, that were used in content 
instruction.  The qualitative question provided an opportunity for teachers to reflect on 
their instructional decisions during the science and social studies classes. These data were 
used to develop an understanding of teachers’ perception of the role of content in their 
instruction. 
Quantitative Findings 
Quantitative findings are presented in two sections, findings for question one and 
findings for question two.  Each section consists of the research question followed by the 
hypotheses used to guide the research question and an ANOVA analysis.  I made four 
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assumptions when using the ANOVA for data analysis. The decisions made in data 
analysis were based on the belief that these four assumptions were true.  I assumed there 
to be: normal distribution of variances, homogeneity of variances; independence between 
variances and error; and a reflective sample drawn from the population of third, fourth, 
and fifth grade teachers.  First, I assumed there was a normal distribution of variances. 
The small sample size meant the possibility of Type I errors; however, using a 
conservative Tukey-Kramer analysis for differences in variances could aid in avoiding 
Type I errors.  In this study, it is my opinion, as the researcher, that a false positive result 
is the worst mistake that could occur resulting in a Type I error.  Thus, conservative 
measures were used to avoid a Type I error.  Second, I assumed a homogeneity of 
variances across multiple samples.  The F-test revealed the amount of variance in each 
case was similar.  Third, I assumed there to be independence between variances and 
error.  I observed the same teachers multiple times on consecutive days during one unit of 
instruction, thus, there may be the possibility that observations were not independent 
making this assumption problematic. I assumed these observations were independent and 
did not affect the outcome.  Fourth, I assumed the sample was representative of the 
population.  Given a small sample size, observation sites and teachers were selected to 
provide as many varied experiences as possible; however, decisions were made based on 
the assumption that the sample is representative of the population.  Observation sites 
selected for inclusion in this research represented both private and public schools, thus 
providing multiple aspects of content instruction in grades 3, 4, and 5.  Three teachers 
from each grade were observed in order to provide a variety of content methodology.   
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Question1: How much actual time is spent teaching content compared to scheduled 
time?  
Population and Time Measurement.  The population explored in this study was 
teachers of grades 3, 4, and 5 and the sample from this population included nine teachers 
from three different schools.  Four of the teachers taught at school A, two teachers taught 
at school B, and three teachers taught at school C.  Schools A and B were public schools 
located in two different school districts in different counties and school C was a private 
school located in a third county.  Figure 4.1 represented the observation sheet used to 
record teaching time in science and social studies classes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
The observation form in Figure 4.1 displays the elements observed: date, class and 
scheduled time for instruction.  During each observation, observed times were recorded 
on this sheet.  A total of 2,905 minutes were observed during the data collection phase of 
the study.   The timings for each teacher began when the teacher indicated class was 
about to begin.  A stopwatch was used to time the class activities.  Timings were recorded 
continuously; every activity (teacher-directed instruction, group/individual instruction, 
Figure 4.1 
Timing Observation Form 
 
School 
 
Teacher 
 
Date 
 
Time 
 
Lesson 
Plan 
Block 
 
Scheduled 
Lesson time 
allotment  
 
Actual 
time 
allotment 
 
Difference? 
Reasons 
given 
 
Direct 
Instruction  
 
Group or 
Independent 
 
Non-
instruction 
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non-instruction) was assigned a time. After each class, teacher-directed instruction 
activity times were combined for a total amount of teacher-directed instruction time, 
which was noted on the observation form.  The same steps were completed for group and 
independent activities recorded times as well as non-instructional recorded times.  
Teacher-directed instruction time was the time in which the teacher was speaking directly 
to the students, or students were speaking to students.  Group and independent times were 
those in which students were actively involved in group or individual work, respectively. 
Non-instruction time was any activity that interrupted class such as an intercom 
announcement, student behavioral correction, or visitor to the room.  Actual time was 
then subtracted from scheduled time for the difference.  If the difference was a positive 
number, this indicated the teacher did not use all of the scheduled time for instruction.  If 
the difference was a negative number, this indicated the teacher went over the scheduled 
instruction time.  If the difference was zero, this indicated the teacher’s observed 
instructional time was the same as the scheduled instructional time.  
The difference between scheduled time and observed time was used as the 
dependent variable in the one-way ANOVA.  A software program, JMP 9.0, was used to 
compare the dependent variable, difference in time to the independent variables teacher, 
grade, school, and subject.  Any difference in scheduled time versus observed time is 
assumed to indicate the importance of the content in the curriculum. 
Hypothesis one stated there is no difference between scheduled instructional time 
and observed instructional time by teacher. Nine teachers were observed for instructional 
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time differences. The average number of observation per teacher was 7.5 days.  The 
number of observation visits are shown in Table 4.1. 
 
 
 
 
 
 
The means of the differences were compared among the nine teachers and the ANOVA 
produced the following results: 
Figure 4.2 
Data From Content Instructional Time Differences By Teacher 
 
 
In Figure 4.2 there are numerical differences between the time teachers actually spend 
teaching science or social studies (scheduled time – observed time). If a teacher spent less 
observed time teaching than scheduled time, it produced a positive time.  If a teacher 
spent more observed time teaching than scheduled time, it produced a negative time. T4 
Table 4.1 
Observation Visits Per Teacher 
Teacher 1 2 3 4 5 6 7 8 9 
Observations 10 11 9 5 6 9 6 6 6 
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with a mean of 8.31 and a standard deviation of 5.33 appears to spend less time teaching 
because of the positive result from subtracting scheduled time from actual time.  T5 with 
a mean of -6.033 and a standard deviation of 17.37 and T7 with a mean of -5.55 and a 
standard deviation of 4.04 appear to spend more time actually teaching than scheduled 
because of the negative mean.  In the case of T1 and T5, there were outliers that could 
affect the overall mean. In Figure 4.2, and ANOVA figures hereafter, the diamond shapes 
visually depict the amount of variance.  Elongated diamonds indicate more variance, 
compared to flatter diamonds that indicate less variance.  Using a one-way ANOVA to 
compare differences in scheduled time and observed time found there  
Table 4.2 
 
Analysis of Variance of Content Instructional Time Differences By Teacher 
 
 
 
 
to be some significant time differences between teachers,  (p=.0478 vs. α=.05) as shown 
in Table 4.2 .  Means for difference between total time and actual time by teachers is 
depicted in Table 4.3. 
 
 
 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Teacher 8 1044.3873 130.548 2.1205 0.0478 
Error 59 3632.2578 61.564   
C. Total 67 4676.6451    
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Table 4.3 
Means and Standard Deviations For Difference Between Total and Actual Time by 
Teacher 
Teacher  Number Mean Std Deviation Lower 95% Upper 95% 
TEACHER1 10 2.9160 8.3202 -2.05 7.881 
TEACHER2 11 2.1418 5.6968 -2.59 6.876 
TEACHER3 9 -0.0078 5.1483 -5.24 5.226 
TEACHER4 5 8.3140 5.3322 1.29 15.335 
TEACHER5 6 -6.0333 17.3719 -12.44 0.376 
TEACHER6 9 -1.2456 6.3999 -6.48 3.988 
TEACHER7 6 -5.5533 4.0412 -11.96 0.856 
TEACHER8 6 1.4133 7.1974 -5.00 7.823 
TEACHER9 6 5.4433 6.0278 -0.97 11.853 
 
Summary table for these tests are found in Appendix A1.  The F value is too close to 
alpha to tell if there is a significant difference, therefore, a pair-wise comparison was 
performed to determine which teachers, if any, were significantly different.  The Tukey-
Kramer analysis was used because it is a more conservative test and when numbers are 
this close, it is important to be conservative to avoid making Type I errors.  A Type I 
error is made if if a true null hypothesis is rejected.  A type II error is made if I accept the 
null hypothesis if it is false (Ott & Longnecker, 2001.  In this study, the more serious 
error is to assert teachers are varying instruction if they are not varying instruction.  Thus, 
to avoid a type I error, I chose the Tukey-Kramer to analyze mean differences.  After 
performing a pair-wise comparison using Tukey-Kramer, no significant differences were 
found (see Table 4.4). 
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Table 4.4 
 
Tukey-Kramer Pair-Wise Comparison of  Content Instructional Time Differences By Teacher 
 
 
 
 
 
 
 
 
 
 
 
Therefore, the hypothesis, there is no difference between scheduled instructional time and 
observed instructional time in science and social studies classes is accepted.  The results 
of hypothesis one revealed there were no significant time differences between scheduled 
time and observed time when teaching science and social studies classes.  
Hypothesis two stated instructional time stays the same as students progress 
through the elementary grades. Three grades 3, 4, and 5 were compared for differences in 
instructional time. The number of observations was third grade, n=26; fourth-grade, 
n=23; and fifth-grade, n=19.  Observed time for instruction was the dependent variable in 
the one-way ANOVA and was compared to grades 3, 4, and 5.   
 
 
 
 
 
 
 
 
 
Teacher        Mean 
T4 A      8.314000 
T9 A      5.443333 
T1 A      2.916000 
T2 A      2.141818 
T8 A      1.413333 
T3 A      -0.007778 
T6 A      -1.245556 
T7 A      -5.553333 
T5 A      -6.033333 
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Figure 4.3 
 
Data From Content Instructional Time Differences By Grade 
 
 
 
For grade 3 the mean was 1.4123 with a standard deviation of 7.4154; for grade 4 the 
mean was 0.8704 with a standard deviation of 10.5407; and for grade 5 the mean was -
0.111 and the standard deviation was 6.7985. These variances created very flat graphs, 
shown in Figure 4.3, depicting the closeness of the means in each grade. 
Table 4.5 
 
Analysis of Variance of Content Instructional Time Differences By Grade 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Grade 2 25.6316 12.8158 0.1791 0.8364 
Error 65 4651.0135 71.5541   
C. Total 67 4676.6451    
                       
The ANOVA showed there was no significant difference in time difference spent during 
instruction in grades 3, 4, and 5 (p=.8364, and α=.05), as shown in Table 4.5.   
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Summary tables for these tests are found in Appendix A2.  The scheduled times for 
science in grades 3, 4, and 5 are 35 minutes, 40 minutes and 55 minutes, respectively. 
Even though the amount of time scheduled for classes was different, the proportion of 
time spent teaching is not different.  Therefore, the hypothesis, content instructional time 
stays the same as students progress through the elementary grades is accepted 
Hypothesis three stated content instructional time does not vary among schools.  
The number of observations for actual instructional time was 68. School A, n= 39, school 
B, n=11, and school C, n=18.  The differences of observed instructional times and 
scheduled instructional times were compared among three schools to determine if there 
was a significant difference in means.  
A significant difference in means indicates schools schedule different amounts of 
time for science and social studies.  The dependent variable, difference in time, was 
compared among the independent variables, school A, school B, and school C. The data 
are shown graphically in Figure 4.4. 
  
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
86 
 
Figure 4.4 
 
Data From Content Instructional Time Difference By School 
 
 
The results of the ANOVA show (p=.9580, and α=.05) as shown in Table 4.6.  For 
School A the mean was 1.06256 with a standard deviation of 6.4740 creating a flatter 
graph to depict the closeness of the variances. For School B the mean was .48818 and 
standard deviation was 14.775; and for school C the mean was .43444 and standard 
deviation was 7.2507.  The diamonds in Figure 4.4 for both schools B and C are 
elongated to depict greater variances. 
Table 4.6 
 
Analysis of Variance of Content Instructional Time By School 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
School 2 6.1628 3.0814 0.0429 0.9580 
Error 65 4670.4824 71.8536   
C. Total 67 4676.6451    
 
The Summary table for these tests is found in Appendix A3.  There are several outliers 
for school B that appeared to increase the standard error; however, the F-test score was 
greater than the alpha, thus, there was no significant difference of time spent on 
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instruction among the three schools. Therefore, the hypothesis, content instructional time 
does not vary among schools is accepted.   
Hypothesis four stated, content instructional time does not vary between science 
and social studies classes.  Science and social studies were the content classes 
investigated.  There were 68 total observations made and of the 68, science was observed, 
n=46 and social studies was observed, n=22.  
Figure 4.5 
Data from Content Instructional Time Differences By Subject 
 
 
 
Figure 4.5 graphically shows the mean and standard deviation for science is 
.49609 and 8.95443 and the mean for social studies is 1.43682 and 7.10802.   The results 
of the ANOVA show (p=.6675, and α=.05) in table 4.7 indicated there is no difference in 
instructional time for social studies and science classes.  
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Table 4.7 
 
Data from Content Instructional Time Differences By Subject 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Subject 1 13.1705 13.1705 0.1862 0.6675 
Error 66 4669.1834 70.7452   
C. Total 67 4682.3539    
 
Therefore, the hypothesis, content instructional time does not vary between science and  
social studies classes, is accepted.  The summary table for these tests is found in Appendix A4 
Question 1 Summary.  After performing the ANOVAs to determine the 
differences in instructional time by teacher, grade, school, and subject several inferences 
can be made from the results. Even though teachers may go over (or under) scheduled 
instructional time, it does not occur often enough to cause a significant difference 
between scheduled instructional time and observed instructional time.  This indicates 
demonstrated content instruction was important to the teachers observed at these three 
grade levels. The results also suggest the science curriculum is as important as the social 
studies curriculum as teachers in both areas use the full amount of scheduled time for 
instruction.  Even though the amount of time spent on content instruction increases as the 
student progresses through elementary school, the proportion of time spent teaching 
science and social studies does not change.  Finally, all schools share the idea that science 
and social studies instruction is important in the school curriculum as all school use all of 
the scheduled instruction time teaching students content.  
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Question 2: What is the relationship between content reading strategy 
selection and content area and grade? 
The population for this study was teachers of grades 3, 4, and 5 and the sample 
from the population included nine teachers from three different schools.  Four of the 
teachers were from school A, two teachers were from school B, and three teachers were 
from school C. Schools A and B were public schools located in two different school 
districts in different counties and school C was a private school located in a third county.  
The purpose of question two was to determine the type of literacy instruction, if any, 
integrated in social studies and science instruction in grades 3, 4, and 5. In order to 
address the relationship between reading strategy selection and content and grade, four 
hypotheses were developed for analysis. The overall analysis of these hypotheses should 
provide information regarding the current trend for content reading instruction in grades 
3, 4, and 5. 
Hypothesis one stated teachers use elements of good reading comprehension 
practices of developing readers that do not take into account the content taught.  The 
analysis for this hypothesis investigated the reading strategies teachers were using in 
content instruction.  More important to note was the presence of literacy instruction that 
embraced the subculture of the content area.  The instrument used to collect this data was 
a three-tiered observation checklist found in Appendix B1.  Each Tier represented a 
philosophy of content reading instruction.  Tier I strategies are those identified as 
strategies good readers use and are taught during developmental reading instruction, 
which is usually based on narrative.  These strategies may be assumed to transfer 
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automatically to informational and expository text (by those who base reading instruction 
on the inoculation theory).  Tier II strategies are those identified as strategies appropriate 
for informational or expository text, which are usually described in content area reading 
textbooks.  Use of these strategies acknowledges that narrative and 
informational/expository text require different strategies, but does not differentiate 
between expository text drawn from particular content area.  Tier III strategies are those 
identified as strategies particularly suited to informational or expository text drawn from 
specific content areas such as science or social studies.  These strategies embody 
cognitive processes used to comprehend text drawn from specific content areas; they are 
different depending on the content under study.  Tier III is broken into two sections in 
order to address the different reading requirements of science and social studies; Tier 
IIIA is a checklist for science, and Tier IIIB is a checklist for social studies.   
After all observations were completed, a percentage was computed to represent 
the amount of time spent using each activity on the checklist for each teacher. An 
ANOVA compared the means of each teacher in order to explore the strategies favored 
for content instruction and to determine if there were significant differences in strategy 
selection.  The dependent variable used in the ANOVA was percent of Tier instruction 
and the independent variable was Tier by teacher. A total of 68 observations were made. 
Table 4.8 depicts the number of observations for each teacher in this study (n=68). 
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Table 4.8 
Observation Visits Per Teacher 
Teacher 1 2 3 4 5 6 7 8 9 
Observations 10 11 9 5 6 9 6 6 6 
 
 The data depicted in Figure 4.6 show these teachers use strategies from each of 
the three Tiers; however, by comparing the means of the strategies used by the teachers, 
in most cases, the teacher’s prevalent instructional Tier came to the forefront.   
Figure 4.6 
Data From Percent of Tier Instruction By Teacher 
 
 
Overall, the results from the ANOVA show there are possible differences in strategy 
instruction among the teachers (p <.0001, and  α=.05. as shown in Table 4.9. A Tukey-
Kramer Test was performed in order to determine the differences in strategy selection.  
The ANOVA summary and tables are found in Appendix B2. 
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Table 4.9 
Analysis of Variance of Percent of Tier Instruction By Teacher 
 
 
 
 
 
The means and standard deviations for teacher strategy Tier percentage are shown 
in Table 4.10.  As shown in figure 4.6, there is a range of standard deviation from 9.3333 
to 29.7965 possibly indicating the varied pedagogy used in instruction. 
Table 4.10 
Means and Standard Deviations for Percentage of Tier Instruction by Teacher and Tier 
Teacher  and Tier Number Mean Std Deviation 
TEACHER 1  1 10 12.5000 29.7965 
TEACHER 1  2 10 47.2000 13.2816 
TEACHER 1  3A 10 24.0000 8.4327 
TEACHER 2 1 11 40.0909 16.3000 
TEACHER 2 2 11 30.0909 13.5533 
TEACHER 2 3B 11 13.8182 10.3713 
TEACHER 3 1 8 20.7500 23.0945 
TEACHER 3 2 8 51.7500 7.2457 
TEACHER 3 3A 8 32.5000 14.8805 
TEACHER 4 1 6 29.1667 15.6642 
TEACHER 4 2 6 31.0000 16.7690 
TEACHER 4 3B 6 16.8333 15.2501 
TEACHER 5 1 6 34.8333 20.2526 
TEACHER 5 2 6 28.6667 26.9864 
TEACHER 5 3A 6 23.3333 19.6638 
TEACHER 6 1 9 17.6667 15.2971 
TEACHER 6 2 9 46.1111 9.3333 
TEACHER 6 3A 9 33.3333 20.0000 
TEACHER 7 1 7 38.0000 22.3532 
TEACHER 7 2 7 27.5714 9.0159 
TEACHER 7 3B 7 19.8571 18.9159 
TEACHER 8 1 6 19.3333 13.5154 
TEACHER 8 2 6 28.8333 9.1742 
TEACHER 8 3A 6 33.3333 10.3280 
TEACHER 9 1 6 26.5000 9.6695 
TEACHER 9 2 6 9.5000 11.7601 
TEACHER 9 3A 6 16.6667 23.3809 
 
Source DF Sum of 
Squares 
Mean Square F Ratio Prob > F 
TEACHER AND  Tier 26 25213.575 969.753 3.4896 <.0001* 
Error 180 50021.015 277.895   
C. Total 206 75234.589    
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The Tukey-Kramer comparison showed Teacher 4, Teacher 5, Teacher 7, Teacher 
8, and Teacher 9 had no significant difference in strategy instruction selection.  Even 
though no significant differences were found among these teachers using a Tukey-
Kramer comparison, the results did indicate a few strategy selection trends (see Table 
4.11). 
Table 4.11 
 
Teacher Strategy Tier Selection 
  
 
Teacher Strategy Tier 
Used Most 
Strategy Tier 
Used Least 
Teacher 1 2 1,3 
Teacher 2 1,2 3 
Teacher 3 2 3 
Teacher 4 1 3 
Teacher 5 1 3 
Teacher 6 2 1 
Teacher 7 1 3 
Teacher 8 3 1 
Teacher 9 1 2 
 
 
In some cases, teachers may have used a strategy outside the normal routine.  This 
random occurrence created an outlier that may have affected the means for these teachers. 
With this in mind, the indication from the ANOVA results were: Teacher 4 used Tier I 
the most and IIIA the least; Teacher 5 used Tier I the most and IIIB the least; Teacher 7 
used Tier I the most and Tier IIIB the least, Teacher 8 used Tier IIIA the most and Tier I 
the least and Teacher 9 used TierI1 the most and Tier II the least.  The Tukey-Kramer 
comparison showed Teacher 1, Teacher 2, Teacher 3, and Teacher 6 demonstrated 
significant differences in strategy selection. The results mean these teachers use a 
preferential Tier when choosing literacy strategies for content instruction.  These strategy 
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selections may have been conscious or subconscious as will be discussed in Chapter 5. 
Teacher 1 primarily uses Tier II instruction and shows no difference in the use of Tier I 
or Tier IIIA strategies. Teacher 2 primarily uses Tiers I and II, with no difference in 
usage, but does not use Tier IIIB.  Teacher 3 primarily uses Tier II and uses Tier III the 
least during content instruction.  Teacher 6 primarily uses Tier II instruction the most and 
Tier I instruction the least.  
 Overall, as a group, the teachers do not primarily use Tier I, general use 
comprehension strategies, to teach content courses.  Therefore, the hypothesis, teachers 
use elements of good reading comprehension practices of developing readers that do not 
take into account the content taught is rejected. 
Hypothesis two stated, content reading strategy selection does not vary among 
schools.  Three schools from three different counties, 2 public schools, and 1 private 
school were used in this study to determine if literacy strategy instruction selection was 
the same at all three schools or if it was different.  School A had a total of 4 teachers who 
were observed; school B had a total of 2 teachers who were observed; and, school C had 
a total of 3 teachers who were observed.  The percentages of Tier use of each teacher 
were combined for each school and the means were compared among the schools.  To 
determine strategy selection among schools, the dependent variable, percent of Tier 
instruction was used in the comparison and the independent variable was Tier by school.  
The means of the differences were compared among the nine teachers and the ANOVA 
produced the following results:  
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Figure 4.7 
 
Data From Percent of Tier Instruction By School 
 
 
Figure 4.7 depicts the numerical differences between the percentages of strategies 
chosen at each Tier by each school.  The results of the one-way ANOVA showed there 
were differences in strategy selection among the schools, (p=.0001, and α=.05) shown in 
Table 4.12.     
Table 4.12 
 
Analysis of Variance for Percentage of Tier Instruction By School 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
School AND TIER 11 13854.256 1259.48 4.0013 <.0001* 
Error 195 61380.334 314.77   
C. Total 206 75234.589    
 
 As shown in Figure 4.7, School A has flatter diamonds possibly indicating less 
variance among pedagogy used by the teachers.  Schools B and C have more elongated 
diamonds possibly more variance among pedagogy used by the teachers.  The means and 
standard deviations for the percentage of Tier instruction by school are shown in Table 
4.13. 
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Table 4.13 
 
Means for Percentage of Tier Instruction by School and Tier 
 
School and Tier Number of 
observations 
Mean Std Deviation 
A 1 38 23.4474 23.7426 
A 2 38 42.9474 13.9477 
A 3A 27 29.6296 15.0592 
A 3B 11 13.8182 10.3713 
B 1 12 32.0000 17.5136 
B 2 12 29.8333 21.4554 
B 3A 6 23.3333 19.6638 
B 3B 6 16.8333 15.2501 
C 1 19 28.4737 17.5416 
C 2 19 22.2632 12.9822 
C 3A 12 25.0000 19.3061 
C 3B 7 19.8571 18.9159 
 
The summary table for these tests are found in Appendix B3.  
A Tukey-Kramer comparison determined the differences in Tier instruction among the 
schools and showed the preferred Tier instruction used at each school. The results 
showed teachers at School A used Tier II strategies more than any other Tier. For school 
B there were no significant differences in the Tier of strategies used for content 
instruction; however, numerically (m=32), teachers used Tier I more than the other Tiers. 
School C showed no significant differences in the Tier of strategies used for content 
instruction; however, numerically (m=28), teachers used Tier I strategies more than any 
other Tier.  Therefore, the hypothesis, content reading strategy selection does not vary 
among schools can be rejected. 
Hypothesis three stated, content reading strategy selection does not vary among 
grades. Three grades, 3, 4, and 5 were used in this study to determine if literacy strategy 
instruction selection was the same at all grades. Grades 3, 4, and 5 were observed and the 
types of strategies used for content instruction were recorded.  The percentages of each 
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Tier strategy used by grade were combined for each school and the means were compared 
among the schools. It was important to determine the strategy instruction used in each of 
these grades.  The use of Tier I strategies in these grades may indicate the use of the 
generalizable strategies to teach students to read expository text.  Data were categorized 
by grade and the means were compared to determine if there was a significant difference 
in strategy selection to teach content.  The dependent variable in the one-way ANOVA 
was percent of Tier instruction and the independent variable was Tier by grade.  The 
results of the ANOVA are found in Figure 4.8. 
Figure 4.8 
 
Data From Percentage of Tier Instruction By Grade 
 
 
The ANOVA results showed there was a significant difference in strategy selection 
between grades (p=.0001, and α=.05) as shown in Table 4.14.  
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Table  4.14 
 
Analysis of Variance for Percentage of Tier Instruction By Grade 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
GRADE and TIER 10 16661.581 1666.16 5.5754 <.0001* 
Error 196 58573.008 298.84   
C. Total 206 75234.589    
 
The means and standard deviations for percentage of Tier instruction by grade range from 
13.8182 and 5.2122 to 42.4000 and 3.4574 possibly indicating a variety of pedagogy 
employed in each grade.  Means for the percentage of Tier instruction by grade are 
depicted in Table 4.15. 
Table 4.15 
Means for the Percentage of Tier Instruction by Grade and Tier 
Grade and Tier Number of 
observations 
Mean Std Deviation 
fifth 1 21 28.9048 21.2953 
fifth 2 21 37.7619 15.5367 
fifth 3A 8 32.5000 14.8805 
fifth 3B 13 18.4615 16.6814 
fourth 1 23 35.1739 16.3670 
fourth 2 23 24.3478 19.0301 
fourth 3A 12 20.0000 20.8893 
fourth 3B 11 13.8182 10.3713 
Third 1 25 16.0000 21.3990 
Third 2 25 42.4000 13.1719 
Third 3A 25 29.6000 14.2829 
 
The summary table for these tests are found in Appendix B4.  A Tukey-Kramer 
comparison was performed to determine the differences in means.  Results show grade 3 
teachers use Tier II strategies the most to teach content while using Tier I strategies the 
least.  Grade 4 teachers use Tier I strategies to teach content the most and Tier III 
strategies the least.  Grade 5 teachers use Tier II strategies to teach content the most and 
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Tier III strategies the least.  Therefore, the hypothesis, content reading strategy selection 
does not vary among grades can be rejected. 
Hypothesis four stated, content reading strategy selection does not vary between 
science and social studies.  Science and social studies classes were observed and the 
types of strategies used to teach the course were recorded on a three-Tiered checklist.  
The percentages of Tier strategy selection by each subject were combined and the means 
were compared between the content areas to determine if teachers use the same type of 
literacy strategy instruction for both science and social studies.  The dependent variable 
in the one-way ANOVA was percent of Tier instruction and the independent variable was 
Tier and content area.  The results of the ANOVA were as follows: 
Figure 4.9 
 
Data from Percentage of Tier Instruction and Subject 
 
 
 
The means in Figure 4.9 indicated there may be difference in the strategies used 
to teach literacy in science and social studies.  The one-way ANOVA used to compare 
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differences in strategy selection and subject indicate there are strategy differences 
between subjects, (p=0001, and α=.05) as shown in Table 4.16.  
Table 4.16 
 
One-way ANOVA of Percentage of Tier Instruction By Subject 
 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Subject and TIER 5 11875.589 2375.12 7.5348 <.0001* 
Error 201 63359.000 315.22   
C. Total 206 75234.589    
 
Referring to Figure 4.9, science shows a flatter diamond indicating less variance 
in type of pedagogy and the diamonds representing social studies are more elongated 
depicting more variance in pedagogy.  The means for the percentage of Tier instruction 
by subject are depicted in Table 4.17. 
Table 4.17 
Means for Percentage of Tier Instruction by Subject and Tier 
Subject and Tier Number of 
observations 
Mean Std Deviation 
SC 1 45 20.7556 20.8862 
SC 2 45 37.8444 19.2211 
SC 3A 45 27.5556 16.6727 
SS 1 24 36.7500 17.8892 
SS 2 24 29.5833 12.8094 
SS 3B 24 16.3333 14.0548 
 
Summary table for these tests are found in Appendix B5.  After performing a pair-
wise comparison using Tukey-Kramer, significant differences were found between 
strategy instruction selection used to teach science and social studies.  According to the 
Tukey-Kramer comparison, teachers of science classes used Tier II strategies the most to 
teach science and they used Tier I the least.  Teachers of social studies classes, however, 
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used Tier 1 strategies the most and they used Tier III strategies the least.  Therefore, the 
hypothesis, content reading strategy selection does not vary between science and social 
studies can be rejected. 
Question 2 Summary. After performing the ANOVA to determine the 
differences in percent of strategy instruction by teacher, grade, school, and subject 
several inferences can be made from the results.  Not all teachers use generalizable 
comprehension skills only to teach literacy in content area courses; some teachers favor 
content instruction for teaching science and social studies.  There is an indication that 
strategy instruction varies from school to school. School A favored content reading 
strategy instruction and school B and school C did not show any preference toward 
strategy instruction from a particular Tier; however, numerically, these schools favored 
generalizable strategy instruction.  There were significant differences between strategy 
instruction in grades 3, 4, and 5.  Grades 3 and 5 teachers used content reading strategy 
instruction and grade 4 teachers used generalizable strategy instruction.  Grade 4 and 5 
teachers both used content-rich strategy instruction the least and grade 3 teachers used 
generalizable strategy instruction the least.  Teachers of social studies use generalizable 
strategy instruction the most and science teachers use content reading strategy instruction 
the most.  
 The following section is a discussion of data obtained from the prompted critical 
reflection of the nine teachers who participated in this study, which was analyzed 
qualitatively.   
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Qualitative Interpretations 
Qualitative data were collected to inform, enlighten, and explain the quantitative 
results.  Research question three, what does it mean to be a teacher of content, 
investigated teachers’ perception of their role in teaching content in grades 3, 4, and 5. 
Teachers had an opportunity to reflect on literacy strategy selections and instructional 
plans.  This reflection was an opportunity to gain an understanding of the decisions these 
teachers made about content instruction and the motivation behind those decisions. 
Understanding why decisions are made may offer insight into their perceived role in 
content instruction. 
Participants 
 The same nine teachers participated in the quantitative data collection.  The nine 
teachers were interviewed after all observations were completed.  These nine teachers 
possess varying years of experience, certifications, and endorsements.  The following is a 
list of teachers who completed a prompted reflection. Pseudonyms have been used to 
protect the identity of the participants. 
· T1, Ashley, was a student teacher from an area university. Her pre-service 
training was in education and she has zero years teaching experience. Her 
internship assignment was teaching a third-grade classroom at a public school. 
She was observed during a science block. 
· T2, Beth, was a fourth-grade teacher at a public school with 20 years of 
teaching experience. She has a master’s degree in elementary education.  She 
was observed during a social studies block. 
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· T3, Cailyn, was a fifth-grade teacher at a public school with eight years of 
teaching experience. She has a bachelor’s degree in elementary education and 
a master’s degree in educational leadership. She was observed during a 
science block. 
· T4, Dara, was a fifth-grade teacher at a public school with 6 years of teaching 
experience at her current school.  She has a master’s in elementary education 
and is certified in gifted and talented.  She was observed during a social 
studies block. 
· T5, Eva, was a fourth-grade teacher at a public school who has four years of 
teaching.  She has a bachelor’s degree in elementary education.  She was 
observed during a science block. 
· T6, Fran, was a third-grade teacher at a public school who has 12 years of 
teaching experience. She has a bachelor’s degree in elementary education and 
is currently pursuing a master’s degree in reading.  She has received National 
Board Certification.  She was observed during a science block. 
· T7, Gayle, was a fifth-grade teacher at a private school who has eight years of 
teaching experience. She has a master’s in early childhood education.  She 
was observed during a social studies block. 
· T8, Helen, was a third-grade teacher at a private school who has eight years of 
teaching experience. She has a masters plus 30 additional graduate-level credit 
hours in nursing and is certified in elementary education.  She was observed 
during a science block. 
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· T9, Ilene, was a fourth-grade teacher at a private school who has nine years of 
teaching experience. She has a bachelor’s degree in elementary education and 
an ESOL endorsement. She was observed during a science block.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
Interview Protocol 
During observations, I selected strategies and instructional lessons to videotape 
that represented the teachers’ pedagogy and discourse.  Teachers reviewed these 
segments during their reflective phase of data collection and the prompted reflection 
focused on these activities.   
I used an interview protocol to conduct the interview consistently.  The interview 
questions were broad, encompassing questions that gave flexibility to the interviewer in 
that additional questions could be asked, if necessary, to delve further into their 
reflection.  The amount of time spent during the prompted reflection varied.  Teachers 
took as little time or as much time as they wanted; however, collectively, their interviews 
lasted between 20 and 32 minutes.  
The prompted reflection interview instrument began with eight questions, with the 
option of asking more involved questions for clarification if needed.   The interview 
proceeded: 
Script: When seated with the teacher in his/her room, I will begin by explaining that I 
have videotaped his/her lesson and invite him/her to answer the following questions. 
1. Watch this video clip.  Explain why you chose this particular strategy 
a. What was your thought process when you planned this lesson 
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 Repeat #1 for additional videos, then choosing one lesson to concentrate on,      
       continue: 
b. What was your expected student outcome?  Did that happen? How 
do you know they achieved or didn’t achieve it? 
c. If you could redo this lesson today, would you change anything? 
The purpose of question one was to investigate conditional knowledge of strategy 
selection and usage in content classes.  
2. Walk me through your thought process when you begin planning a unit or lesson 
a. What elements are important for consideration when planning this lesson? 
The purpose of question two was to provide insight into their realization of content as a 
subculture.  I wanted to know if they thought about the reading requirements for the 
subject under observation and did they chose strategies that embraced the content they 
were teaching. 
3. Do you feel teaching reading comprehension is more important than teaching 
content at this grade?  Why or why not? 
The purpose of question three was to investigate the teacher’s philosophy of teaching 
content.  I wanted to find out what the teaching priority was in the content class, was it 
reading or was it content? 
4. Do you feel you were trained to teach content in your pre-service training? 
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The purpose of question four was to determine if these teachers felt confident to teach the 
content area classes. 
5. Do you feel teaching content is important at this grade level?  Why or why not? 
The purpose of question five was to ask question three in an inverse manner.  I wanted to 
know if teachers thought teaching content was important. 
6. Describe your role as a ____ grade teacher.  What are the three most important 
things you want to teach the students? 
The purpose of question six was to explore their perception of their role as an elementary 
school teacher.  I wanted to know what they considered to be the most important things to 
teach their students. 
7. If you were to incorporate reading strategies into this lesson, which strategies 
would you choose?  Why these strategies? 
The purpose of question seven was to assess their knowledge of content reading 
strategies and their conditional knowledge associated with the strategies in the content 
classroom. I wanted to see if they viewed reading as a separate activity from content 
instruction or if they viewed reading as an integrated process in content instruction. 
8. Do you think it is possible to teach content and reading comprehension at the 
same time? 
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The purpose of question eight was to probe into their view of reading and content 
instruction. 
Qualitative Coding 
After transcribing the prompted interviews and correcting field notes for 
typographical errors, I read and reread the responses searching for themes in teachers’ 
responses.  A priori codes that resulted from the interview questions were used to code 
the data initially.  Coded data were then analyzed to determine patterns that emerged 
from the data.  The codes were grouped according to similarities, thus forming categories 
that evolved into themes.  Category labels were descriptors of common teacher responses. 
Theme labels echo overarching ideas typically found in teacher education programs. 
Using nVivo as a data management tool, coding began first with the prompted interviews 
followed by the field notes.  The same themes used in the interview coding quickly 
emerged when coding the field notes.  Cross-coding provided an opportunity for 
convergence of findings.  Nine teachers were interviewed and observed providing a 
substantial amount of data. Pieces of this data will be quantified to provide an idea of the 
agreement among the teachers in their responses. 
A total of 17 codes emerged during the coding process with seven categories and 
two themes to provide an understanding of teachers’ perceptions of their role in teaching 
science and social studies. Table 4.18 depicts the coding themes and themes. 
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Table 4.18 
Qualitative Data Analysis: Codes, Categories and Themes 
 
Codes  Categories  Themes   Understanding 
       
Character Building       
Personal Skills  Role of Teacher     
Educational Skills       
       
Content Instruction  View of Teaching 
Content 
 Philosophy and 
Training 
  
Reading Instruction       
Pre-Service Education       
       
  Critical     
Teacher Reflection  Reflection     
Student Behavior Reflection       
      Teacher Perceptions 
       
Vocabulary Instruction       
Comprehension  Reading Activities     
Reading aloud       
       
    Pedagogy   
Teacher-centered instruction       
Student-centered instruction  Instruction     
Questioning       
       
       
Considerations for Instructional 
Planning 
 Instructional Planning     
       
       
Literacy Strategies Used  Conditional 
Knowledge 
    
Reasons for Literacy Strategies 
Used 
      
 
I analyzed the 17 codes, searching for similar attributes which resulted in seven 
categories.  At the conclusion of data analysis, I found the seven categories fell into two 
abstract themes that were curricular elements found in elementary methodology courses. 
The following sections are organized by theme. Each theme consists of categories that 
make up the themed section. Teacher quotes were included to provide an insight into 
their reflective process.  
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Philosophy and Training 
  Philosophy and training theme consists of three categories and seven codes shown 
in Table 4.18.  In this theme, teachers discussed: their perceptions of their role as a 
teacher; their view of teaching content; and their critical reflection of instruction.  These 
responses represent the teachers’ educational philosophy.  These philosophies included 
the teacher’s:  perception of the role reading in teaching content; view of the importance 
of content instruction at the teachers’ grade level; opinion of the education they received 
to teach content; and, their role as a teacher in the classroom. Teachers’ philosophies are 
often influenced by their pre-service training.  These teachers gave a glimpse of the 
training they received for teaching content and how it may affect their philosophy of 
teaching content in the elementary school classroom. 
Role of Teacher 
This category consists of teacher reflections regarding character building, personal skills 
and educational skills they teach in their classrooms. These codes are the teachers’ 
responses to the question, what do you think are the three most important things you can 
teach your students. 
 Character Building.  To gain insight into a teacher’s philosophy, teachers were 
asked what they considered to be the most important thing they could teach their 
students. Overwhelmingly, 9 of the 9 teachers who participated in this study believed 
their role was to teach students character building. Their most common responses were: 
“To be a good person or friend,” “Teaching them character,” “Building a community in a 
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classroom,” “A positive relationship between a student and a teacher,” and “Good 
Christian values.”  
 Personal Skills.  Second highest reported responses were teaching students 
personal skills. These responses were more varied and included statements such as: “To 
think for themselves”, “How to be a learner”, “Organized and responsible”, “To do their 
best, to work hard”, and “To love to learn”.  
 Educational Skills.  The fewest number of responses were with regard to 
teaching students educational skills. These responses were: “To get them ready for fifth-
grade”, “getting them where they need to be with the nonfiction reading”, “Reading, 
definitely”, “Writing”, and “The basic core curriculum.”  To these teachers, teaching is 
more about shaping an child than teaching them educational skills. 
View of Teaching Content 
This category is made up of three codes, teachers’ views of the importance of teaching 
content, teachers’ views of the important of reading instruction, and teachers’ views of 
their pre-service education with regard to teaching content.  Participating teachers were 
asked to reflect upon their view of teaching reading and content at the grade level they 
taught as well as how they felt about their pre-service education.  The following 
categories explore teachers’ views of teaching reading and content and pre-service 
education. 
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 Reading Instruction. The question posed to teachers was, “Do you think 
teaching reading comprehension is more important in your grade than teaching content?” 
Three teachers had a difficult time giving a definite answer. Cailyn gave the response: 
 I don’t know, that it is more important, but if they can’t read the textbook on their 
own then they are going to have a hard time comprehending and learning the 
content. These textbooks are so hard on their level so the reading strategies are 
very important. 
Gayle said, “It’s really half and half, I wouldn’t say one is more important than the 
other.” Eva stated: 
 They are equally important. Reading comprehension is definitely important but if 
there’d a question specific to content they might know it but if they can’t read the 
question then it’s difficult to know if they know the content or read the question. 
Three teachers felt content was more important in their classroom. Ilene said, “…As a 
group they are pretty strong in reading.  I definitely believe they need to understand it to 
get the content.  They need to understand what they’re reading and not just read it.” Dara 
responded “… No, and the reason I say that is in most cases by the time they’ve reached 
fifth-grade if they have a reading comprehension issue or difficulty it has been address 
already…” Beth explained, “ I think we constantly teach reading comprehension in 
everything we’re doing, I mean why not use social studies to help get them stronger in 
reading?”  The remaining three teachers all believe reading comprehension is more 
important than content at their grade level.  Fran explained: 
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Content is important, we know it is, but I still consider third-grade early literacy 
and it is important they have that understanding in k, 1,2,3.  As they move on to 
the intermediate and middle and high school grades it is so content heavy so we 
have to focus on the comprehension as much as possible in the lower graders and 
3
rd
 grade is that grade especially where after  they leave 1,2 that we feel 
comprehension is so much of our day and our focus.  Can it be integrated? Yes 
through different things, but yes comprehension is important 
Helen said: 
… that is my focus, reading and math.  I do want them to have the content, but 
they are going to get simple machines next year they’re going to get the content in 
the spiral curriculum all along except for social studies because we do South 
Carolina social studies in third-grade.  It is more important to me they can read it 
and understand it and I go for the content too. 
 Ashley stated, “…Reading and comprehending is definitely more important than 
teaching content.” 
To follow-up the importance of reading comprehension, teachers were asked if they 
thought content instruction was important at their grade. 
 Content Instruction. Eight of the nine teachers who participated in the prompted 
critical reflection believed content instruction to be important at their grade level.  Two 
responses represent the majority of teachers’ views. Gayle explained: 
Yes, now I know if we are talking about history, I know whatever they are taught 
here it will be re-taught several times in middle school and high school.  I know it 
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will be foundational, I know it will be built upon.  I feel that they don’t have to 
master it. 
And Dara stated: 
I do because I feel like they got the basic skills already so now it’s time to start 
focusing on certain pieces that are going to be used in middle and high school and 
as you’re tracked for your career.  In middle and high school it is so content 
related in a class. 
One teacher believed differently. Her response was: 
It is, but my first priority is reading comprehension and math. Getting those basic 
facts, the basic math skills in. I don’t want you to think I don’t care about content, 
I do, I really do. There are some things they need to know and build on but that 
comes. If they can’t read it and find the information they are going to be stuck. 
They can memorize things but they can’t go forward as much if they don’t have 
the skill of being able to pull information out of a text. 
 When asked if they thought it was possible to teach reading comprehension and 
content at the same time, nine of the nine teachers said yes.  Many teachers replied they 
use reading in their content classes. Responses were of two varieties: (a) teachers 
discussed reading as a separate activity in content i.e., using stories and books to 
supplement their expository text or (b) reading was an integrated activity in content, i.e., 
specific content strategies.  Beth responded, “…I try to integrate and thinking about 
guided reading, I pick social studies leveled text that go along with our study in social 
studies.” Fran said: 
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…they can always access prior knowledge and set a purpose for reading and have them 
have a particular strategy that they’re to read, to for look for and a purpose for reading 
and a follow-up so to guide their understanding of the text and material to help them 
focus on it… 
 As a follow-up to this question, teachers were asked what reading strategies they 
would incorporate in their lesson if they could go back and add them.  The responses 
were varied, but examples are: making connections, compare/contrast, highlighting 
important concepts in their book, main idea, writing, prediction, and drawing 
conclusions. The majority of answers given were basic Tier I, generalizable 
comprehension strategies for good readers.  
 Pre-Service Education.  Only 1 of the 9 teachers who participated in the study 
felt they had been taught to teach content.  She said, “I took content courses for science 
and social studies and do different things.  A lot comes naturally from being in the 
classroom, but I do feel like I was prepared to teach content.”  The remaining eight 
teachers felt they did not know enough about the subject matter itself, but they felt they 
had been taught the method to teach the content. Cailyn said, “Even though we spent a lot 
of time in science, I don’t feel like I got what I needed.”  Gayle said, “I would say not 
really.  I was taught how to teach content but the specific content of Civil War history, 
no.” And Beth stated, “Probably not.  I think I just had to work my way through it and got 
better at it through the years.” Even Helen, who was educated in science as a nurse 
explained:  
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I don’t feel like I was really trained to do a whole of things in my content training. 
I came into teaching backwards.  I was a nurse and got a masters in education. I 
didn’t have a lot of in-depth of how to teach this, how to teach that.  No I don’t 
think I was. 
The final category that helps define teachers’ philosophy is their view of the importance 
of teaching reading and content in their classrooms.  
Critical Reflection 
 This category is made up of two codes, teacher critical reflection and student 
behavior reflection. Teachers were asked to critically reflect on their instructional plan; 
two types of reflections emerged, their critical reflection and student behavior.  
 Dewey (1938) said reflection is a way of being a teacher; it is a holistic approach 
of identifying and addressing problems. Greene (1986) described reflection as intuition, 
emotion, and passion used in the problem solving process. Liston and Zeichner (1996) 
described different types of reflection engaged in by teachers, differentiated by agency. 
Teacher technicians think about student behavior and how that influences learning in the 
classroom. Critical reflective teachers consider their own actions and how they influence 
learning in the classroom; they think about motivation and context when problem 
solving.  
 Teacher Critical Reflection.  Seven of the nine teachers interviewed conducted a 
critical reflection.  These teachers pondered how they could have reached their students 
more effectively by analyzing their own actions.  Beth said this about reaching her 
students:  
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Just anytime I’m planning that particular lesson, I want to present it to them in 
more than one way.  That day we had a video clip that went with the lesson and it 
reached all types of learners, [you’ve] got to present it.  I very often use the united 
stream, note taking, and information from the book.  Trying to present it in more 
than one way is my thought process. 
Several teachers performed think-alouds about activities they would have changed to 
affect a different result in their instructional plan. Fran responded, “It might have been a 
successful thing at the end of the lesson to pair them [the students].”  Teachers affirmed 
their strategy selection by talking about their decision making process and the student 
outcome. Dara said this about using KWL when discussing September 11, 2001 in social 
studies: 
I’ll be honest they [KWL] are not my favorite thing to use, we learned a lot about 
them in college, they present them all the time, I don’t use them a whole lot but I 
wanted to use it with this because this event something in their lifetimes that they 
really could say I really would like to learn more about how many people were 
affected or what happened that day.  I feel like it is hard for me, when the KWL 
has the part of what do they want to know, it is hard because a lot of times as a 
teacher you go, that’s great, I know they want to know things, but you want to  go 
no thanks, I have the standards to cover.  But something that is so vital to their 
lifetime, they could put in some time to think about what do they really want to 
know about it and how could it affect their lifetime in the future while they are 
still living and how it is continuously in effect.  So I felt it had a place there and 
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having that little video to watch the Brain Pops are amazing because when they 
watch them  I find they word it in a way so that they can get some good 
information then they would be fairly easily fill out the last column of what did 
they learn.  I felt it has a place there.  I don’t use them a lot, so thanks for asking. 
Teachers used this opportunity to reflect upon their own information presentation.  Cailyn 
said, “I would probably change me knowing more about why farmers plant in those 
shapes like in the pictures so I could explain to them more, so yeah, I would change that.” 
Critical reflection is an insightful method allowing teachers to analyze their instructional 
plans constructively, not critically. 
 Student Behavior Reflection.  Two of the nine teachers did not participate in a 
critical reflection.  During the reflective time, Ilene reviewed student behavior and how 
this affected the learning outcome.  Ilene did not focus on the wonderful interactive 
lesson she had presented that day, instead she focused on how disruptive her students 
were toward the end of the instructional time. Ilene noted: 
I found that some of them began to do a lot of crazy things and not focusing on 
the buzzer and the wheel and some of them were not thinking about the question 
so much and applying what we learned in the lesson.  I noticed that group over 
there I didn’t get a chance to get around to everyone got it right away because 
they set the experiment up on what they knew to see what was happening with the 
light bulb.  
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Gayle did not spend much time reflecting on her instructional plan.  When asked if she 
would change anything about the lesson she taught that day, she responded, “No, I do not 
think I would change anything.” She had been comfortable with the lesson and thought 
the students had achieved the desired outcome and that was her objective. 
 In addition to sharing philosophy and pre-service education reflections, the the 
second theme to emerge from data analysis was pedagogy.  
Pedagogy 
This theme consists of four categories and nine codes. The four categories that make up 
this theme are reading activities, instruction, instructional planning and conditional 
knowledge.  Teachers gave an insight into their metacognitive process when creating 
instructional plans and activities and teachers demonstrated conditional knowledge by 
strategy selection during instruction. 
 Dewey (1938) discussed pedagogy as the method used to stimulate children’s 
minds based upon their social settings. Freire (1973) believed education was about 
“knowing” and not so much about transmitting facts. From my own personal experience, 
preservice teachers are typically taught the word pedagogy in an education foundation 
class. Pre-service teachers then spend the next three years exploring and experimenting 
with varied teaching methods in order to determine the teaching method that best fits the 
situation and child.  This category explores methods and those “acts of knowing” teachers 
use to teach students.  The reading activities, instructional practices, instructional 
planning, and conditional knowledge teachers reflected upon demonstrate the 
pedagogical beliefs held by these teachers. 
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Reading Activities 
This category is made up of three codes, vocabulary instruction, comprehension, and 
reading aloud.  These three codes describe the reading activities that occurred in the 
classroom. 
 Vocabulary Instruction. There was no one specific vocabulary strategy used in 
the nine classrooms. Ilene had students create flipbooks with vocabulary words. Dara, 
Gayle, and Ilene had students write vocabulary word definitions. All teachers reviewed 
vocabulary words during summarization and presentation. Eva put notes containing 
vocabulary words on the overhead projector and had students copy the notes along with 
the vocabulary word definition.  Cailyn and Eva would orally review the definitions with 
the students. 
 Comprehension. When asked what comprehension meant to them, all teachers 
said comprehension was “understanding what you read.” General comprehension 
strategies and content area reading strategies were observed in the social studies and 
science classrooms.  Table 4.19 provides many examples of reading comprehension 
strategies observed in content instruction or mentioned in the interview.  Strategies are 
listed in order of the times observed in class or mentioned during the reflection.  
Table 4.19 
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Examples of Comprehension Strategies Used in Grades 3, 4, and 5 
  
Generalizable 
Comprehension 
Strategies 
Content Area Reading 
Strategies 
Content Rich Instruction 
 
Summarize 
Pick out the Main Idea 
Text Structure 
Questioning 
Highlight Skills 
Drawing Conclusions 
Details Supporting Main 
Idea 
Making Connections 
Cause/Effect 
Compare/Contrast 
Prediction 
Inference 
 
 
 
Circle Maps 
KWL 
Content Map 
Double Bubble Map 
Venn Diagram 
Anticipation Guide 
Guided questions 
Multi-flow map 
 
Science 
Transform  information 
from pictures, charts, text 
 
Predict based on past 
outcomes 
 
Social Studies 
Corroborate text and 
information 
 
Historiography 
 
Multiple perspectives 
  
 
 Reading Aloud. All nine teachers incorporated reading activities into the content 
classroom.  Reading activities were observed in the social studies and science classroom. 
The type of reading activity can be broken into four areas: teacher reads aloud, student 
reads aloud, student reads silently, and teacher reads aloud and students fill in missing 
word.  During the 68 observations in classrooms, the teacher read aloud to students 23 
times and the students read aloud 31 times. Of these 54 instances of reading activities 
conducted in class, teachers took responsibility for reading the passage and identifying 
the main idea 39 times; students were asked to do so 10 times.  Teachers employed other 
reading activities during content area instruction: text structure to introduce the reading 
passage 16 times; visual imagery 13 times; picture interpretation 10 times; and think 
aloud 3 times.  Students did not participate in think alouds or imagery activities; however, 
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during teacher read alouds, teachers asked questions about the main idea and supporting 
details. 
 Students were given opportunities to read aloud.  After the student read, teachers 
typically summarized the information and asked questions about the passage.  If a student 
stumbled on an unfamiliar word, the word correction was immediate.  Of the 23 
occasions students read aloud, students themselves summarized a reading passage twice. 
 Students rarely participated in silent reading. Mainly, silent reading was a 
transition activity to get the students focused on the instructional lesson.  Students 
completed follow-up activities after silent reading three times during the 68 observation 
days. Gayle assigned students a writing activity after reading silently.  Fran had students 
review their anticipation guide, and Dara gave students guided reading questions to 
complete as they read. 
 Two teachers, Cailyn and Dara, used a blended read aloud in their classrooms. 
Teachers would read a passage aloud, stopping occasionally for the students to say the 
word aloud. Typically, the word they stopped on was a vocabulary word for the chapter. 
When asked why they use this reading activity, both teachers responded, “To make sure 
the students are keeping up.” 
 Other reading activities observed in the classrooms during the 68 days were the 
use of trade books and informational texts as a supplement to the textbook.  When I asked 
Ashley about her use of an informational book about Mt. Everest, she stated she used it: 
Because the students grab onto that information better versus straight black and 
white information, [like] this is a mountain and this is how that mountain was 
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made and these are the different types.  That book [I read] was like a story that 
went along and told facts throughout the story.  The students probably didn’t 
realize it was a book that was trying to teach them facts they just probably saw 
that it was a interesting story so it kind of gives them facts without them knowing 
the purpose of the book. 
Four teachers, Beth, Dara, Gayle, and Ilene made reference to selecting stories in English 
language arts (ELA) that coincided with content subjects so as to add dimension to 
content instruction.  The teachers also made reference to completing vocabulary words 
during ELA; however, I did observe vocabulary instruction during observation time. 
Instruction  
 This category is made up of three codes, teacher-centered instruction, student-
centered instruction, and questioning.  These three codes describe the type of instruction 
and questioning that occurred in the classroom. 
  The type of instruction used in class adds to the overall view of the teacher’s 
educational philosophy.  Weimer (2002) described student-centered instruction as 
instruction that focuses on the student’s learning and teacher-centered instruction as 
instruction that focuses on the teacher’s use of strategies.  Teachers’ reflections and 
observational field notes portray the type of instruction the teacher used in class.  There 
was no direct prompt to guide teachers toward describing their instruction type. Through 
their words and actions the teacher revealed pedagogy as teacher-centered or student-
centered.  Why is it important to know if a teacher’s pedagogy is teacher-centered or 
student-centered?  Student centered pedagogy indicates a student is an active participant 
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in the instructional process, not an empty vessel poised to be filled with knowledge. 
Student-centered instruction implies students are actively engaged in class and they are 
taught to be responsible for their own learning process.  
 Teacher-Centered Instruction. During teachers’ reflections, teachers who used 
teacher-centered instruction used language that centered around “I”.  Common phrases 
used were, “I wanted to show them,” “I outlined the chapter for them,”  “I had them write 
that paragraph,”  “I read it aloud,”  “ I will talk them through it,”  “I am underlining and 
circling parts,”  “I could fill it in for them,” or “I’ll give them the information.” These 
phrases focused on the teacher as the deliverer of information.  The teacher appears to be 
the active person while the students are passive recipients. 
 Student-Centered Instruction. Teachers who used student-driven instruction use 
different language when describing their instruction.  They used phrases like, “Everybody 
had to work together”, “Using their bodies as a map”, “they could give me the answers 
for a multi-flow map”,  “We organized the information”, “We’ll draw a picture”, “To 
come up with their own answers”, and “they were conversing about science.”  These 
phrases put the student in the center of learning, making them engaged participants in the 
process.  The learning is placed on the shoulders of the student, enabling them to become 
independent learners. 
 Questioning. During observations, I found teachers favored certain types of 
questions to ask during information presentation.  These types of questions fell into three 
categories: knowledge-based, interpretative, and applied.  Two teachers asked only 
knowledge-based questions such as: “What is the definition of a terrorist” “How can we 
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define matter?” or “What are the characteristics of a mammal?”  The answers to these 
knowledge-based questions could be found explicitly in the book and little student 
thinking was required. Seven of the nine teachers asked at least one question at a level 
higher than knowledge-based.  Most of the higher level questions directed students to 
provide examples such as: “What is an example of a fulcrum?”, and “Give an example of 
a vertebrate.”  One teacher, specifically, asked questions that stood out as an application 
question.  When talking about simple machines, the teacher asked, “What is this machine 
showing us?” and “how does this simple machine operate?” These application questions 
required students to think about the topic under discussion and generate answers.   
Instructional Planning 
This category is a discussion of teachers’ considerations when developing instructional 
plans.  It consists of one code, considerations for instructional planning. 
 Considerations for Instructional Planning.  Teachers’ reflections revealed they 
take into account many factors when planning instruction.  Seven of the nine teachers 
who participated in the study said they always looked at the standards, grade level 
indicators, pacing guide, support documents, or a combination of these, before they began 
planning instruction. When asked what they considered important for planning 
instruction, a few of their responses were, “South Carolina Social Studies Standards to 
make sure I’m covering them”, “I base it on what my standards are”, and “Looking at the 
support documents and standards.” 
 Other factors in planning instruction were how information was going to be 
assessed either through teacher assessment or district and state assessment.  Three 
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teachers referenced assessments as a main consideration when planning.  Their responses 
were: “I have found to help them prepare for the PASS test [I use 2-column notes], which 
is what not the whole reason I do it, but it is another reason to prepare them for when they 
will be assessed on all this stuff” and “I think it is really important to keep the end in 
mind. I am constantly saying this is what we are going to do with this or this is something 
you’ll see on a test, project, activity.”  One teacher summed up her considerations for 
instruction as follows: 
Our standards are very good at saying the vocabulary they need to know and the 
support documents tells us what needs to be assessed and what does not need to 
be assessed so just making sure we hit all of those and not spending  time on 
things that aren’t important and wasting time on that 
Other common factors for planning instruction were planning activities to engage 
students in learning, reaching different learning styles, and meeting students’ needs.  
Dara said it best, “We make sure everybody’s needs are being met and use a variety of 
strategies.”  
Conditional Knowledge  
 This category is made up of two codes, literacy strategies used and reasons for 
literacy strategy used.  Teachers shared their ideas of strategy selections that could be 
incorporated into instructional plans and provided reasoning for their selections. 
 Reinking et al. (1993) found most universities require content reading courses in 
its pre-service training programs for teachers; however, most teachers are resistant to the 
idea of content reading.  They found teachers learn content reading strategies (declarative 
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
126 
 
knowledge), and how to use the content reading strategies (procedural knowledge) in 
these classes; however, teachers often do not know when to use the strategy effectively 
(conditional knowledge).  As Dara stated previously, she had learned about the KWL 
strategy in college classes but she rarely used them.  She said it “just seemed to fit here.” 
Dara’s statement may indicate most teachers choose strategies intuitively.  According to 
Reinking et al. (1993), teachers must have conditional knowledge in order to select 
strategies that fit specific instructional situations.  The following is a presentation of the 
findings of the strategies that were observed in science and social studies classrooms 
grades 3, 4, and 5 and the teachers’ reasons for those strategy selections. 
 Literacy Strategies Used.  The participating teachers demonstrated a variety of 
strategies in their instructional plans. These strategies fell within three main categories. 
Tier I strategies focus on generalizable comprehension strategies; Tier II strategies 
integrate literacy strategies into content instruction; and, Tier III strategies foster the idea 
of content as a subculture with its own reading requirements. Table 4.20 summarizes the 
strategy instruction observed during science and social studies classes in grades 3, 4, and 
5. 
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Table 4.20 
Strategy Instruction Used in Grades 3, 4, and 5 
Tier I 
Generalizable 
Comprehension 
Strategies 
Tier II 
Content Area Reading 
Strategies 
Tier III 
Content Rich Instruction 
 
Outline 
Summarize 
Highlight 
Compare/Contrast 
Main Idea and support 
details 
Text Structure 
Questioning 
Drawing Conclusions 
Cause/Effect 
Prediction 
Inference 
Reading Tradebooks 
 
 
 
Application to life 
Activate prior knowledge 
Guided notemaking 
Venn Diagrams 
KWL 
Graphic Organizers 
Vocabulary Instruction 
Writing to Learn 
Anticipation Guide 
 
 
 
Science 
Transform  information 
from pictures, charts, text 
 
Predict based on past 
outcomes 
 
Social Studies 
Corroborate text and 
information 
 
Historiography 
 
Multiple perspectives 
 
 
When asked about strategy instruction, teachers always gave a pragmatic reason for the 
strategy selection.  The following section describes teachers’ reasoning for strategy 
selection.  
Reasons for Literacy Strategies Used.  Each teacher had two to three strategies 
videotaped during observation days. These strategies were discussed during the teachers’ 
critical reflection. The teachers were asked, “Why did you use this particular strategy for 
that lesson?” The following is the conversation between the interviewer and the teacher. 
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First, the strategy was identified, and the teacher offered an explanation for selection. 
Teachers’ quotes were used as their explanation. 
Ashley 
Interviewer 
On that video clip, you gave the quiz.  My question is why did you tell the students to 
answer the compare/contrast question using a Venn diagram or double bubble, what was 
your thinking? 
Ashley 
Just uhm, using a Venn diagram or double bubble, just for something different 
versus them having to just sit there and write it out this what a lake is or this is 
what a ocean is and they can just having is sit right there and just list the things.  It 
is just simpler and easier versus them having to write whole lengthy paragraphs 
about it because some of them can only write in probably listing and they will ask, 
can I just list it versus writing a paragraph? They could list it and it is just easier. 
Interviewer 
So why did you choose to do a read aloud for that informational text, Oceans? 
Ashley 
That info that was just something extra just for them to know I chose to do a read 
aloud just so that could have that extra information because it wasn’t in the book 
and they probably wouldn’t have found that information anywhere else so I just 
read it aloud 
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Beth 
Interviewer 
Why did you choose to use the 2-Column guided note strategy? 
Beth 
I have found to help them prepare for the PASS test which is what not the whole 
reason I do it but it is another reason to prepare them for when they will be 
assessed on all this stuff.  If I take those support documents I am teaching from 
and present it to them in a two column note format it is really to familiarize them 
a lot with vocabulary and the wording and how it could be presented to them so 
that then they have that and can review it at home and perhaps when they see it on 
an assessment for class, district or state. 
Interviewer 
The next clip is the day you did the VENN diagram when you compared the Seminoles 
and the Cherokees.  For that strategy, why did you choose the VENN diagram to show 
those particular items …..  
Beth 
Any kind of organizer I think fine tunes their thinking you see it in the 
abbreviated format, these are things we have talked about and now we are taking 
it to the next level of thinking and comparing and contrasting and having them 
think beyond just knowing the Cherokees had a hard time during the Indian 
removal act and the Seminoles had their own set of problems and just have them 
do the higher order of thinking. 
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Interviewer 
And the last thing I wanted you to look at is…it was day before yesterday and you made 
this comment in class when you were talking about the trail of tears, you said, “You need 
to live the time period to understand”  
Beth 
I don’t remember that but I guess I did. I guess in that moment ( I can’t recall)  
when I’m up there, I am trying to get them to see it from native American 
perspective unless I just got tongue-tied and said the wrong thing.  To feel the 
emotion involved in it and understand both sides of it.  Sometimes I will say to 
them put yourselves back in time, put yourselves in the place of such-and-such 
person we are studying and I guess that is what I meant. 
Cailyn 
Interviewer 
You used the multi-flow chart in this video, what is your thought process on that, why do 
you use that strategy? 
Cailyn 
One of the goals here has been to incorporate all of the thinking maps in to 
all aspects of the curriculum. We’ve been trained in thinking maps and so we 
have all the thinking maps we use and we’ve been trained the thinking maps is 
another way for students to see the information.  For the multiflow map it shows 
cause/effect and it’s a way for them to visually see the cause and have the effect 
directly across from it.  It just kind of worked for this one.  We’ve used every 
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possible thinking map you can do.  The kids have learned how to set them up and 
can see when we do something I can ask them what kind of thinking map should 
we use.  Well for comparing and contrasting they know we can use a double 
bubble with that.  So it is just another graphic organizer to use instead of just 
cause/effect. 
Interviewer 
Why do you have them look at a picture in that passage and interpret it? 
Cailyn 
Well, I kind of want to see their thought process let them make predictions and 
make connections with what we’ve been talking about.  Honestly I did not 
completely understand the picture myself so that’s why I have them make 
predictions and go back in the reading and see if they can make some connections 
in the reading and interpret what we read and make predictions about the picture. 
Dara 
Interviewer 
You took time out the first day to review the text, why did you do that? 
Dara 
One of the skills standards is to be able to utilize the different parts of different 
types of texts to gain information.  One of the things I love about our textbook 
using primary sources which a variety of different ones to give them different 
information and give them a different way to view and understand what they will 
be looking at.  When we use a picture it gives them an opportunity to say ok , this 
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picture is not just a picture, it has information  this timeline  has information, this 
quote means something.  It shows them a variety of ways to gain information as 
well as ties something they have already heard or ties some prior knowledge they 
already have to what we are going to be doing next. 
Interviewer 
The strategy you used was a read aloud but you stopped at a word. Why do you use that 
particular strategy? 
Dara 
Each year it varies, a lot of students do a lot of faking while they are suppose to 
be reading along with me.  I do that with novels that we’re doing and they have 
copies or the textbook just to see if I stop and they have to say the next word and I 
hear one or two people say it, I know they are not with me…what do I need to do 
to adjust that situation. 
Eva 
Interviewer 
This day you had passed out guided notes for them and they filled in the blank.  You told 
them only to fill in the things that you had underlined or circled. 
Eva 
What we try to create is a transition year where they are not babies anymore.  I’m 
kind of getting them ready for 5
th
 grade who is getting them ready for middle 
school and I know this is a method they use a lot in the middle school.  But 
instead of me just talking and expect them filling in I’ll underline it on the board 
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to make it a little easier on them because in the second half of fourth-grade is 
when we use this methods, because I know they will be using it when they’re 
older and I don’t want them to get to fifth-grade never having taking notes, never 
done guided notes but you can see where I’ve underlined it especially when I 
point out what they are writing.  It is kind of still difficult skill for some of them 
to look up at the board, and look back at their paper and know where it is suppose 
to be I guess when they are doing their notetaking, and making sure it is in the 
right spot making sure it is in the right black using the right word… 
Interviewer 
Why did you choose to use an animated video to get echolocation across as opposed to 
something else? 
Eva 
Anytime I can find something silly and cheesy it’s going to stick with them. 
Especially with elementary school kids anytime I can time tie something in that is 
over the top silly and they are going to laugh, they can connect with that as soon 
as they see something on their test about bats and echolocation as a choice, they 
are going to remember this song. 
Fran 
Interviewer 
I want to ask you about the circle map you used, why did you use this particular strategy? 
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Fran 
Our school has chosen to adopt the thinking maps so we have to have them 
present in our daily and weekly lesson plans. For third-graders circle maps are 
easy they automatically know how to use them not me having to introduce a new 
something to them and they could easily fill in the inner circle and there was no 
limit, they could put as many or as few words as they needed to with a circle map 
to share their ideas.  I had previously been out of the classroom and had a student 
teacher and it was a way for me to get a quick idea of who knew what even 
though they worked as a group I could tell by how much was in their circle map 
who knew everything 
Interviewer 
You used index cards to take notes when you watched the video that day and you told 
them to write new things they didn’t know.  What was your thinking about that strategy 
that you used? 
Fran 
Well with that particular video there were new things they came across, there 
were things that were really above 3
rd
 grade materials and when you pick out 
videos, that happens some time so I really wanted to see who could pick up on the 
new material it did review a lot of what we had studied but there were some new 
things in it.  I gave them the index card to take notes on because I wasn’t 
expecting a lot, it was small and they didn’t have to do a whole assignment. I 
wanted to make sure they were (1) paying assignment and not goofing off just 
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because it was a video and (2) were they picking up on the new the physical and 
chemical changes which was the new information presented. 
Gayle 
Interviewer 
This is the lesson where you did the KWL of the civil war and had the kids use sticky 
notes to put their K and W on the chart.  Why did you use that particular strategy and 
what was your thought process? 
Gayle 
It’s a couple of things, to activate prior knowledge what do they know and see if 
they have misconceptions if they know very little kind of an assessment as well… 
to see how in-depth we need to go and get them thinking about it.  That was 
basically it. 
Interviewer 
You had them outline the chapter for this particular section.  Why did you choose an 
outline and what was your thought process?  
Gayle 
From the beginning of the year, to get them ready for middle school. In middle 
school they do their own outlines, it is a skill they need, a study skill.  When they 
come to me as fourth-graders I outline the chapter for them and they copy it from 
the board. I leave out words and they find the missing words in the outline.  By 
the end of the year, we’ve done it so much, I am leading to be able to do it on 
their own so they can take a text, read it pull out the most important points and 
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outline more of a study skill they can apply to any subject not just social studies. 
So that is my goal here.  They work with a partner because they are still new at it. 
So they work with each other to try to pull out the most important points to 
understand the text.  So it’s not just based on history it is a study skill that can use 
In middle school. 
Helen 
Interviewer 
When you were going over the collage and sharing the examples of their collages, why 
did you choose that particular strategy? 
Helen 
Just to make that connection just so that could make the connections to real life 
and to see if they actually got the concept that work meant we change the 
direction of something or the movement or motion of or something that was my 
big thing to see if they could identify it. 
Interviewer 
This strategy you called an outline, it is a concept web, why that strategy for that lesson?  
Helen 
To have them summarize what we had already learned. I try to have them look at, 
when we look at a unit, I try to have them organize the information in several 
different ways instead of just vocabulary, say the word and write the definition to 
be able to see it.  I use a lot of concept maps it put the information in different 
places and it categorizes it in different way and I like that they are able to see it.  I 
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like to see that they have the in depth knowledge they can classify the information 
I gave them in specific ways.  I thought this was a neat one because instead of 
having just the picture of the lever, they had to recall the three parts of the lever 
and then they had to recall why you would ever use it.  It was another way of 
putting it in their mind, a way of organizing it. 
Ilene 
Interviewer 
After the activity and experimenting with the circuit box you had them write a sentence 
filling a prompt you gave them, why did you do that particular activity? 
Ilene 
I guess just applying what we’re learning to real life and how it pertains to their 
real life and all the different ways they use electricity in their real life.  Actually I 
pulled that from another unit for something different to go along with the kit book 
because it is the always the same everyday so I try to use it as an introduction 
activity to the unit but it didn’t actually go with kit book so just trying to pull 
activities from another unit I found online to go with that.  So it is kinda to see 
how just to show them how it applies to their real life situation.  I got the idea to 
combine it into a class book of how everyone in here uses electricity and it has 
their illustrations with it too.  That is what I was going to do with that. 
Interviewer 
That is when they explored the activities when they explored the spinner activities on 
their own.  What was your thought process on that activity? 
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Ilene 
After we read the information and talking about the resistance when there’s more 
than one load on the circuit to kind of as an evaluation in a way to see if they 
understood that and able to piece together… but that was like a challenge activity 
that came with that lesson.  To figure out which one was receiving electricity and 
which wasn’t. 
All teachers indicated the importance of finding a way to deliver the information in a way 
the student could remember, recall, and apply it.  The conversations also focused on 
delivering instruction in multiple methods as a way for students to organize information 
cognitively.  Three teachers mentioned they had received training in thinking maps and 
they gave more knowledgeable answers for strategy usage.  
Through critical reflection, teachers provided information that helped define their 
pedagogical stance.  Through teachers’ type of instruction used in class, reading activities 
demonstrated in class, instructional planning considerations, and demonstration of 
conditional knowledge, they provided an understanding of the type of content instruction 
that occurred in grades 3, 4, and 5.   
Summary 
Quantitative and Qualitative data were analyzed in order to describe how science and 
social studies was taught in grades 3, 4, and 5 and explore elementary teachers’ 
perceptions of their role in teaching literacy in science and social studies.  Quantitative 
data described numerically, the types of strategies teachers use in science and social 
studies in grades 3, 4, and 5 in both private and public schools. Qualitative data provides 
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insight into the teachers’ thought processes when selecting strategies for instructional 
plans. Convergence of quantitative and qualitative data is discussed in of Chapter 5. 
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Chapter 5 
Findings, Conclusions, and Implications 
 
Introduction 
Three questions guided the research: (a) How much actual time is spent teaching 
content compared to scheduled content instruction?; (b) What is the relationship between 
content reading strategy selection and content area and grade?; and (c) What does it mean 
to be a teacher of content?  Does that role differ from that of a reading teacher? This 
chapter is a discussion of the conclusions, significance, limitations, and implications of 
the research findings.  In this research, I used observations, field notes, and critical 
reflections to explore elementary teachers’ perceptions of their role in teaching literacy in 
grades 3, 4, and 5 science and social studies classes. I attempted to explore how teachers 
in grades 3, 4, and 5 teach content and integrate literacy strategies.  
Discussion of Findings 
This section is a three-part discussion that is organized according to the questions 
guiding the research: Beginning with the amount of content instructional time, followed 
by a discussion for the rationale of instructional strategy selection and concluding with a 
description of the teachers’ role.  After a discussion of my findings, I will explore an 
alternative theory to guide strategy selection for teaching science and social studies in 
grades 3, 4, and 5. 
Instructional Time 
The first question in this research study investigated the use of instructional time 
in teaching science and social studies.  There are researchers (Grant, 2007; Jones & 
Thomas, 2006) who hypothesize social studies is marginalized because it is not typically 
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part of standardized testing.  Results from the ANOVA indicate there are no significant 
differences between scheduled time and observed time in social studies instruction; thus, 
suggesting there is no marginalization of social studies instructional time.  Two social 
studies observations began later than scheduled due to extended mathematics 
instructional time.  After the classes, both teachers indicated they had to make up lost 
math instructional time due to either testing or a fieldtrip.  Although these two instances 
were not enough to make a significant difference in the timings; they may indicate 
thatteachers’ view social studies as a nonessential subject.  Science instruction was not 
adjusted or interrupted during observation times.  However, science is assessed on the 
standardized assessment mandated by NCLB (s.  6319, 2001).  No significant differences 
in scheduled instruction versus observed instruction were found in the three observed 
schools.  As students progress through the grades, instructional time amounts increases 
for both science and social studies in the public schools.  Grade three science and social 
studies instruction was 35 minutes; grade 4 science and social studies instruction was 45 
minutes; and grade five science and social studies instruction was 55 minutes.  However, 
ANOVA results indicated the percentage of instructional time spent teaching content did 
not vary when comparing the means even though the number of minutes increased as 
students progress through the elementary school grades. 
Instructional Strategies 
The second question in this research study investigated the relationship between 
content reading strategy selection and grade, teacher, subject, and school.  The goal was 
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to explore the differences in strategy selection and explore the reason for using these 
strategies. 
 The results of the ANOVA indicated significant differences between teachers and 
the Tier of strategy instruction selected.  Teachers Ashley, Beth, Cailyn, and Fran 
selected strategies from Tier II significantly more than other Tiers.  During the reflection 
these teachers, who taught at the same school, said their school emphasizes thinking 
maps.  Three of the four teachers said they were taught to use thinking maps.  Ashley, a 
student teacher at this school, indicated she knew the school emphasized thinking maps 
for instruction.  However, Ashley could not state a purpose for her selected strategies. 
Her comments indicated she and her supervising teacher discussed using these strategies 
during instructional planning, but she could not explicitly state a reason she chose a 
particular strategy.  When asked why she used a Venn diagram on a quiz, Ashley replied 
“It was a different way for the students to list the answer instead of writing it out in 
paragraphs.”  Beth, Cailyn, and Fran were employed teachers at this school.  When asked 
about strategy usage in class, these teachers explained the purpose of the strategy 
incorporated into the instructional plan and how it fit into their plan.  When Cailyn was 
asked about her use of a multi-flow map, she said, “…the thinking maps are another way 
for students to see the information.  For the multi-flow map it shows cause/effect and it’s 
a way for them to visually see the cause and have the effect directly across from it…”  
The remaining teachers in this study showed no significant difference in selection 
of strategy instruction; however, the means of the ANOVA and analysis of their critical 
reflections indicated, Dara, Eva, Gayle, and Ilene preferred generalizable comprehension 
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skills (Tier I).  During the critical reflection, these teachers discussed teaching standards 
and study skills, such as outlining, highlighting, and identifying the main topic, in order 
to prepare students for the next grade.  However, many of them did use KWL, typically a 
content reading strategy, as a method of introducing a chapter.  When asked about the 
usage of a KWL, Gayle explained that she used it to activate prior knowledge, assess 
what they knew about the topic, and get them thinking about it.  Gayle, in this case, 
demonstrated conditional knowledge of the KWL.  Dara said she used a KWL in class 
because it “felt” right to use it for that particular lesson.  This conversation along with the 
inability of the other teachers to give explanations for the use of a content reading 
strategy may indicate the use of these strategies is intuitive and teachers, for the most 
part, do not demonstrate conditional knowledge of content strategy instruction selection. 
  All nine teachers employed a read aloud strategy in class, either performed by 
the student or the teacher. These read alouds involved reading a passage and a summary 
of the reading.  In order to be an effective comprehension strategy, read alouds must 
serve a purpose other than to read the information aloud.  Read alouds should provide 
students and teachers an opportunity to make their thinking public, to clarify their 
thinking, to provide evidence for or model an answer or to make an inference ( Smolkin 
& Donovan, 2001. 
Two teachers, Beth and Cailyn said they provided students with notes so that the 
information would be familiar to them on assessments.  Beth used a form of 2-column 
notes in her class.  The notes were called “source documents” and were typed for the 
students.  To review “source documents,” students read the notes aloud and highlighted 
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important details.  When asked about the 2-column note strategy she used in class, Dara 
said they (indicating the other fourth-grade teachers at her school) used this strategy 
because this was how students would see the information on the PASS ( a standardized 
achievement test used in South Carolina).  Cailyn said when she plans instruction and 
selects strategies, she always keeps assessment in mind.  She said, “you hate to say test, 
test, test, but that’s the world we live in now.”   
Teachers rarely employed content-rich strategies as indicated in the ANOVA 
results.  Occasionally, teachers incorporated experiments in class, or made reference to 
teaching students that documents may be viewed with multiple perspectives.  Beth said, 
“Put yourself in the time period,” during her Trail of Tears section.  When asked about 
the reason she made that statement, Beth could not remember why she said it (or if she 
said it at all).   Fran told her class, “Let’s think like scientists, boys and girls, what would 
your prediction be?” she could not tell me exactly what she meant by the statement “Let’s 
think like scientists.”   
In their reflection, eight of the nine teachers responded they did not feel they were 
taught to teach content.  These statements may indicate that elementary school teachers 
feel they do not have the background knowledge in content area in order to be able to 
verbalize characteristics of content area subcultures.  The ANOVA results indicated one 
teacher, Helen, preferred content-rich instruction strategies in her science classroom.  
Helen was the only teacher to earn a degree in a content area as opposed to a general 
elementary education degree.  When asked about her role as a teacher, Helen simply said 
her focus was to teach students reading and math skills.  Helen seemed to have an 
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intuitive concept of the reading requirements needed to be successful in a science-related 
field, perhaps because she had an undergraduate degree in a science-related field.  Her 
strategies included transforming information from charts to graphs to text as required in 
the science field.  Even though she explained her focus was teaching students to read, her 
membership in the science subculture enabled her to use her background in science 
intuitively to select strategies that enabled students to read and understand science.  Ilene, 
the fourth-grade teacher at the same school teaches Helen’s students the following year.  
Ilene made a statement that her students did not have a problem with reading 
comprehension so that is why she could focus on teaching content.   
The ANOVA results indicated that there was a significant difference between 
strategy selection in science and social studies.  Teachers in this study selected content 
strategy strategies from Tier II more often for science than for social studies.  During the 
critical reflection, Eva stated that “Prediction and inference were important skills she 
taught during her class because she thought science lent itself to that.”  Eva’s statement 
may indicate some unconscious perception of content area characteristics in science.  
Helen used organizational charts in science to help students “visually see the 
connection.”  Teachers indicated the science textbooks were difficult to read; therefore, 
they often used other materials to supplement textbooks.  Science texts that are 
conceptually dense with many technical vocabulary terms pose a particular challenge for 
students, thus, teachers feel forced to find alternative methods for teaching science.   
Teachers in this study selected more generalizable strategies from Tier I more 
often for social studies than science.  Gayle said outlining was an important skill to have 
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in social studies. She said outlining enabled students to identify important ideas and it 
was a good study habit.  Dara said cause/effect and identifying the main idea were 
important skills to have in social studies.  She said it was important to know how to 
identify the main idea and how to support the main idea with details.  Both teachers 
indicated they supplemented social studies with informational text reading to help 
students get other perspectives.  Teachers used storytelling as a method to deliver social 
studies information to students.  This storytelling method may foster the idea of the social 
studies book as a narrative book filled with facts; thus, indicating teachers’ tendency to 
use generalizable reading strategies for social studies classes. 
In many instances during observations and reflection, teachers demonstrated the 
idea that reading is a subject and not a foundation of content reading.   Two teachers 
referenced using their reading block to read about the westward expansion, or to read a 
story about oceans in reading.   One reason for this separatist idea could be elementary 
classroom teachers are generalists and not content area specialists and they do not feel 
comfortable teaching content for which they do not feel adequately educated to teach.   In 
addition, teachers take multiple courses in reading methods in their undergraduate 
preparation, fostering the idea that reading is indeed a subject.  Perhaps their content 
courses were taken early in their teacher education program or perhaps they do not feel 
they had sufficient content courses as was indicated in their critical reflections. 
The Role of the Teacher 
Findings from this research study sought to answer the qualitative question, 
“What does it mean to be a teacher of content?”  The purpose of this question was to 
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determine teachers’ awareness of the difference between strategy instruction and content 
instruction (McKowen, Beck, & Blake, 2009).  The prompted critical reflections 
provided descriptions of teachers’ perceptions of their role in content instruction. 
 Teachers were asked to name the three most important things they taught their 
students.  Overwhelmingly, their answer was character building, followed by personal 
skills and reading/writing.  Helen said math was one of the three most important things 
she could teacher her students.  During prompted critical reflection, teachers discussed 
the spiral curriculum that is prevalent in today’s educational system, both private and 
public.  Comments made regarding the spiral curriculum were: “ …I cover flowering and 
non-flowering plants, then at 6
th
 grade it is spiraled and it’s the same standards but they 
go into more detail...” and:  
I know whatever they are taught here it will be re-taught several times in middle 
school and high school. I know it will be foundational, I know it will be built 
upon. I feel that they don’t have to master it 
This last comment reflected the opinion of the majority of the teachers.  Teachers regard 
the science and social studies they teach as foundational for future grades.  Fran stated 
she spent time at the beginning of the year filling in content knowledge gaps before she 
could begin teaching her third grade standards.  She said many times students came to her 
class without the prior knowledge of basic information that was part of the second grade 
standards.  .   
 At each grade level, common themes emerged from the data that described the 
role of the teacher.  Third-grade teachers indicated their role was to teach reading 
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comprehension in order to ensure students could read.   These teachers, through 
conversations, felt their students were at a developmental stage and basic skill sets were 
the most important skills to teach. Helen said:  
Third-grade is such a big spread, it is such a hard grade to teach because there is 
big developmental spread and a lot of us still aren’t good with reading 
comprehension and I take every avenue I can …that is my focus, reading and 
math. 
Fran explained: 
Content is important, we know it is, but I still consider 3
rd
 grade early literacy and 
it is important they have that understanding … we have to focus on the 
comprehension as much as possible in the lower graders and 3
rd
 grade is that 
grade especially where after they leave [grades] 1,2 that we feel comprehension is 
so much of our day and our focus. 
However, these statements contradict the results of the ANOVA that indicated grade 3 
teachers used content literacy instruction more than generalizable instruction.  One 
possible reason for the conflict could be that two of the three teachers observed teach at a 
school that emphasizes thinking maps and the third teacher has a content related degree 
and not an elementary education degree.  It may indicate teachers who have experienced 
focused professional development in the kind of strategies found in Tier II are more 
likely use those strategies for content instruction.  A second reason for the conflict may 
be that these teachers use content area reading strategies from Tier II but they use them as 
they would general strategies.  This may indicate that it is not the strategy itself that 
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determines whether it is a content area reading strategy, but the purpose for which the 
strategy is used – different purposes might engender different cognitive processes. 
 Fourth-grade teachers focused on assessment and standards instruction.  Fourth-
grade is the grade at which most high-stakes assessment begins.  Teachers are held 
accountable for students’ achievement; thus, their focus is on preparing students for high-
stakes tests.  Eva explained, “I have to look at the support documents and standards and 
make sure I am covering everything in the support document that I am responsible for 
them knowing.” And Beth said this about her guided notes strategy she used in social 
studies:  
…Because there was just so much information so we actually found when we 
started using support document notes my children’s scores went up in social 
studies and I really think again it was really pushing the vocabulary for them to be 
exposed to and for them to be reading it. 
Fourth-grade teachers felt it was important to prepare students for assessment and to 
enable them to read and answer the questions.  This suggested the reason teachers of 
grade 4 chose to use generalizable reading strategies as determined in the ANOVA 
results.  
Fifth-grade teachers saw their role as preparing students for middle school.  They 
suggested that focusing on study skills will prepare them to be successful learners.  Gayle 
explained why she used outlining in social studies, “From the beginning of the year, I try 
to get them ready for middle school.  In middle school they do their own outlines, it is a 
skill they need, a study skill.” Dara explained her role as: 
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When I’m trying to prepare them for that middle school experience I feel they 
need to get a lot of content from me a lot of background knowledge that will carry 
them to those classes because the basic skills, reading writing, math, they should 
know when they get to me and if they don’t I make adjustments. 
The teachers who participated in this study, through their reflections, provided an answer 
to the question, “What does it mean to be a teacher of content and does that differ from a 
reading teacher?”  Three teachers demonstrated knowledge of intentional strategy 
instruction and could provide reasoning for its use.  Teachers participating in this 
research did not provide evidence of an awareness of characteristics of content area 
subcultures or their influence on strategy selection for instruction in science or social 
studies.  Although one teacher made strategy selections that evidenced a knowledge of 
the science subculture, she did not provide evidence that she was aware of this 
knowledge. 
Fang (2008) discussed disciplinary differences in text and identified the reading 
processes used to read a primary grade informational text versus an intermediate grade 
expository text science passage.  In both cases, self-regulation skills and prior knowledge 
activation were needed for comprehension.  However, the expository text required 
readers to know specialized words, to synthesize nominalized concepts, and to read every 
word for meaning in order to comprehend the passage.  Nominalization is the process of 
turning verbs and adjectives into nouns.  Through nominalization, the noun becomes the 
starting point for discussion (Fang, 2004; Halliday & Martin, 1993, Martin, 1993; 
Schleppegrell, 2004; Shanahan & Shanahan, 2008).   
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The use of nominalization is present in both content areas; however, the way in 
which nominalization is used is different (Gillis, 2009).  In science, nominalization is 
used to create technical vocabulary and reading requirements include reading and 
transforming information from text to charts to graphs.  An example of nominalization in 
physical science could be:  
The word “significant” as an adjective   
“…hurricane-force winds did significant damage to property”  
to nominalized form used as an adjective   
 “The significance of damage to property by hurricane-force winds was…..” 
Nominalization of the adjective significant to the noun, significance, leads students into a 
discussion about the effects (financial, emotional, physical) of hurricane-force winds to 
property.   
In social studies, the vocabulary words come from a wide range of disciplines and 
reading requirements include chronological ordering of events, information 
contextualization, information read in multiple modes and corroboration of information. 
Students could be called upon to chronologically order the events leading up to the Civil 
War or corroborate primary and secondary sources to create meaning.   Vocabulary 
words could come from economics, history, or sociology and students must know the 
context of the word within the content area.  An example of nominalization in American 
history could be: 
The word “discovered” as a verb 
“Christopher Columbus discovered American in 1492” 
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To nominalized form used as a noun 
“Columbus’s discovery was significant because…..”   
Nominalization of the verb discovered to the noun, discovery, leads students into a 
discussion about the importance of this discovery.   When verbs are nominalized in texts, 
the resulting abstract nature of the text requires synthesis and distances the reader from 
the text.  Specialized comprehension strategies are needed in order to understand 
expository text (Draper, 2010; Shanahan & Shanahan, 2008).  Evidence from NAEP 
supports this idea. 
Data from the 2010 NAEP Report show the percentage of U. S. students scoring 
proficient or above had not significantly increased between 2007 and 2009 (Nation’s 
Report Card, 2010).  For a decade or longer, these scores have remained relatively flat for 
4
th
 graders showing little or no improvement.  This lack of improvement can be seen as 
evidence of the fourth-grade slump and that generalizable reading comprehension skills 
are not producing the kinds of proficient readers we need to understand the complex 
information required in our technical world.  If students are to understand how to read 
complex, expository test, teachers should reconsider the acceptance of the inoculation 
theory as the foundation to teach students to read expository texts for comprehension. 
There appears to be a growing awareness that each content area subject has different 
reading requirements specific to that discipline (Draper, 2010; Fang, 2008; Moss, 2005; 
Shanahan & Shanahan, 2008).   
 
 
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
153 
 
Conclusions 
The significance of this study was that most teachers in this study from all three 
grade levels focused on general reading competency, assessment requirements, and 
standards in their critical reflections.  Mention of teaching students to read expository text 
was absent from their interviews.  Teachers of grades 3, 4, and 5 indicated each had a role 
to play in instruction.  Grade 3 teachers focus on reading comprehension instruction.  
Teachers of grade 4 focus on preparing students for high stakes testing and content 
students will encounter in grade 5.  Teachers of Grade 5 prepare students for middle 
school and provide them with study skills for successful learning.  Many teachers said 
they presented information in different ways so students would remember it, or provided 
graphic organizers to show students relationships between concepts; however, there was 
no emphasis on teaching students to read and organize information from expository text.  
Teachers who received training in content strategy usage incorporated content strategies 
into their instructional plans and had conditional knowledge of strategy integration. 
Teachers who participated in this study and were not educated in content strategy 
instruction indicated reading strategies were independent from content instruction.  Based 
on teachers’ responses during reflection, they did not display a knowledge of literacy 
strategies integration as an approach to teaching content.  Information regarding selection 
of instructional strategies to foster content area comprehension was absent from teachers’ 
prompted reflections. 
Results of this research indicate that the flat NAEP scores at fourth grade may be 
due to third grade teachers’ focus on the use of generalizable reading strategies to teach 
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content.  Teachers of grade 3 and grade 4 who participated in this study felt that reading 
comprehension was more important than content, thus, they did not see the relationship 
between the two.  In addition, no teacher modeled or demonstrated strategies to read text 
for comprehension.  In order for teachers to teach content effectively, teachers must 
understand the difference between strategy instruction and content instruction and 
acknowledge content reading strategies are an integration of content instruction, not a 
separate entity.  
According to Bandura’s social cognitive theory (1962), if teachers model content 
area reading strategies and cognitive process required to be proficient readers in content 
area classes, students would adopt this behavior and apply these strategies as they read in 
order to understand more complex expository texts.  Teachers could model: how to 
transform data from text to graphs to charts; how to corroborate multiple sources of 
information; how to use root word meanings to define words; and how to determine word 
meanings in context.  Modeling enables students to “see” the reading requirements 
needed for science and social studies, therefore, adopting its use in their own reading of 
expository texts.  It is not suggested in this study that elementary classroom teachers 
become experts in the subculture of every content area; however, it is suggested 
elementary classroom teachers become aware of the differences that exist in the content 
areas and use that information in the selection of effective comprehension strategies that 
will enable students to read expository text for comprehension. 
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Limitations of this Study 
Time limitations and budget constraints resulted in a small sample size. Even 
though care was taken to observe a variety of school settings, four teachers were 
observed at the same school.  School B had no available third-grade teacher for 
observation, so I chose to observe a student teacher.  A second limitation is the small 
number of observations in schools B and C.  At the end of the school year, the latter 
chapters in textbooks are shorter chapters, thus, the observation visits at those schools 
were shorter than those conducted earlier in the semester. 
Implications for Future Research 
There is a possibility of many lines of research resulting from this study. More 
information is needed regarding the integration of reading strategies in content 
instruction.  Many teachers consider content reading strategies to be generalizable 
reading strategies that are used to read a textbook i.e., text structure or identification of 
the main and supporting ideas.  Data from more teachers at these grade levels are called 
for in addition to observations for longer periods of time.  Newer research in adolescent 
literacy focuses on content-rich instruction. More research is needed in the area of 
content-rich instruction at the elementary grade levels. I feel this research should start as 
early as grade 3 if we want to produce students who possess the skills required to 
understand expository text as they progress through the grades.  Lastly, more research is 
needed to investigate the impact of the spiral curriculum on content instruction.  
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Summary 
This research study explored elementary school teachers’ perceptions of content 
literacy instruction in grades 3, 4, and 5. Quantitative and qualitative data were collected 
to answer the following questions: (a) How much actual time is spent teaching content 
compared to scheduled content instruction?; (b) What is the relationship between content 
reading strategy selection and content area and grade?; and (c) What does it mean to be a 
teacher of content? The findings indicated there was a significant difference in teachers’ 
strategy selection for instruction between grade levels, schools, and subjects.  
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Appendix A1 
 
Oneway Analysis of Difference between total and actual By Teacher 
 
 
 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.103178 
Adj Rsquare -0.00145 
Root Mean Square Error 8.36074 
Mean of Response 0.803382 
Observations (or Sum Wgts) 68 
 
Analysis of Variance 
Source DF Sum of 
Squares 
Mean Square F Ratio Prob > F 
Teacher 7 482.5268 68.9324 0.9861 0.4500 
Error 60 4194.1183 69.9020   
C. Total 67 4676.6451    
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
Areid 6 5.4433 3.4133 -1.38 12.271 
Clark 6 -5.5533 3.4133 -12.38 1.274 
Davis 11 2.1418 2.5209 -2.90 7.184 
Hester 10 2.9160 2.6439 -2.37 8.205 
Jreid 8 -1.2950 2.9560 -7.21 4.618 
Noche 6 1.4133 3.4133 -5.41 8.241 
Sanders 11 0.4882 2.5209 -4.55 5.531 
Willis 10 -0.0920 2.6439 -5.38 5.197 
 
Std Error uses a pooled estimate of error variance 
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Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
3.14033 0.05 
 
 
Positive values show pairs of means that are significantly different. 
 
 
Level       Mean 
Areid A      5.443333 
Hester A      2.916000 
Davis A      2.141818 
Noche A      1.413333 
Sanders A      0.488182 
Willis A      -0.092000 
Jreid A      -1.295000 
Clark A      -5.553333 
 
Levels not connected by same letter are significantly different. 
  
Abs(Dif)-
HSD 
Areid Hester Davis Noche Sanders Willis Jreid Clark 
Areid -15.159 -11.031 -10.024 -11.129 -8.370 -8.023 -7.441 -4.162 
Hester -11.031 -11.742 -10.698 -12.056 -9.044 -8.734 -8.243 -5.089 
Davis -10.024 -10.698 -11.195 -12.597 -9.542 -9.238 -8.763 -5.630 
Noche -11.129 -12.056 -12.597 -15.159 -12.400 -12.053 -11.471 -8.192 
Sanders -8.370 -9.044 -9.542 -12.400 -11.195 -10.892 -10.417 -7.284 
Willis -8.023 -8.734 -9.238 -12.053 -10.892 -11.742 -11.251 -8.097 
Jreid -7.441 -8.243 -8.763 -11.471 -10.417 -11.251 -13.128 -9.921 
Clark -4.162 -5.089 -5.630 -8.192 -7.284 -8.097 -9.921 -15.159 
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Level  - Level Difference Std Err 
Dif 
Lower CL Upper CL p-Value Difference 
Areid Clark 10.99667 4.827075 -4.1619 26.15525 0.3225  
Hester Clark 8.46933 4.317468 -5.0889 22.02759 0.5156  
Davis Clark 7.69515 4.243236 -5.6300 21.02029 0.6136  
Noche Clark 6.96667 4.827075 -8.1919 22.12525 0.8333  
Areid Jreid 6.73833 4.515316 -7.4412 20.91789 0.8084  
Sander
s 
Clark 6.04152 4.243236 -7.2836 19.36666 0.8426  
Areid Willis 5.53533 4.317468 -8.0229 19.09359 0.9019  
Willis Clark 5.46133 4.317468 -8.0969 19.01959 0.9080  
Areid Sander
s 
4.95515 4.243236 -8.3700 18.28029 0.9379  
Jreid Clark 4.25833 4.515316 -9.9212 18.43789 0.9803  
Hester Jreid 4.21100 3.965847 -8.2430 16.66505 0.9622  
Areid Noche 4.03000 4.827075 -11.1286 19.18859 0.9903  
Davis Jreid 3.43682 3.884903 -8.7630 15.63668 0.9864  
Areid Davis 3.30152 4.243236 -10.0236 16.62666 0.9937  
Hester Willis 3.00800 3.739037 -8.7338 14.74979 0.9922  
Noche Jreid 2.70833 4.515316 -11.4712 16.88789 0.9988  
Areid Hester 2.52733 4.317468 -11.0309 16.08559 0.9989  
Hester Sander
s 
2.42782 3.653070 -9.0440 13.89965 0.9976  
Davis Willis 2.23382 3.653070 -9.2380 13.70565 0.9986  
Sander
s 
Jreid 1.78318 3.884903 -10.4167 13.98304 0.9998  
Davis Sander
s 
1.65364 3.565031 -9.5417 12.84899 0.9998  
Noche Willis 1.50533 4.317468 -12.0529 15.06359 1.0000  
Hester Noche 1.50267 4.317468 -12.0556 15.06092 1.0000  
Willis Jreid 1.20300 3.965847 -11.2510 13.65705 1.0000  
Noche Sander
s 
0.92515 4.243236 -12.4000 14.25029 1.0000  
Hester Davis 0.77418 3.653070 -10.6976 12.24601 1.0000  
Davis Noche 0.72848 4.243236 -12.5967 14.05363 1.0000  
Sander
s 
Willis 0.58018 3.653070 -10.8916 12.05201 1.0000  
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Appendix A2 
 
Oneway Analysis of Difference between total and actual By Grade 
 
 
 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.005481 
Adj Rsquare -0.02512 
Root Mean Square Error 8.458963 
Mean of Response 0.803382 
Observations (or Sum Wgts) 68 
 
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Grade 2 25.6316 12.8158 0.1791 0.8364 
Error 65 4651.0135 71.5541   
C. Total 67 4676.6451    
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
fifth 19 -0.1111 1.9406 -3.987 3.7646 
fourth 23 0.8704 1.7638 -2.652 4.3930 
third 26 1.4123 1.6589 -1.901 4.7254 
 
Std Error uses a pooled estimate of error variance 
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Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
2.39856 0.05 
 
Abs(Dif)-HSD third fourth fifth 
third -5.6272 -5.2660 -4.6003 
fourth -5.2660 -5.9830 -5.3085 
fifth -4.6003 -5.3085 -6.5827 
 
Positive values show pairs of means that are significantly different. 
 
 
Level       Mean 
third A      1.412308 
fourth A      0.870435 
fifth A      -0.111053 
 
Levels not connected by same letter are significantly different. 
 
Leve
l 
 - 
Level 
Difference Std Err Dif Lower CL Upper CL p-Value Difference 
third fifth 1.523360 2.553053 -4.60029 7.647006 0.8224  
fourt
h 
fifth 0.981487 2.622413 -5.30852 7.271495 0.9258  
third fourth 0.541873 2.421389 -5.26597 6.349714 0.9728  
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Appendix A3 
 
Oneway Analysis of Difference between total and actual By School 
 
 
 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.001318 
Adj Rsquare -0.02941 
Root Mean Square Error 8.476649 
Mean of Response 0.803382 
Observations (or Sum Wgts) 68 
 
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
School 2 6.1628 3.0814 0.0429 0.9580 
Error 65 4670.4824 71.8536   
C. Total 67 4676.6451    
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
A 39 1.06256 1.3574 -1.648 3.7734 
B 11 0.48818 2.5558 -4.616 5.5925 
C 18 0.43444 1.9980 -3.556 4.4247 
 
Std Error uses a pooled estimate of error variance 
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Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
2.39856 0.05 
 
Abs(Dif)-HSD A B C 
A -4.6042 -6.3668 -5.1654 
B -6.3668 -8.6695 -7.7274 
C -5.1654 -7.7274 -6.7772 
 
Positive values show pairs of means that are significantly different. 
 
 
Level       Mean 
A A      1.0625641 
B A      0.4881818 
C A      0.4344444 
 
Levels not connected by same letter are significantly different. 
 
Level  - 
Level 
Difference Std Err Dif Lower CL Upper CL p-Value Difference 
A C 0.6281197 2.415422 -5.16541 6.421649 0.9634  
A B 0.5743823 2.893880 -6.36676 7.515521 0.9785  
B C 0.0537374 3.244073 -7.72736 7.834833 0.9998  
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Appendix A4 
 
Oneway Analysis of Difference between total and actual By Subject 
 
 
 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.002871 
Adj Rsquare -0.01224 
Root Mean Square Error 8.405643 
Mean of Response 0.803382 
Observations (or Sum Wgts) 68 
 
t Test 
SS-SC 
 
Assuming equal variances 
 
        
Difference 0.9498 t Ratio 0.43592 
Std Err Dif 2.1789 DF 66 
Upper CL Dif 5.3001 Prob > |t| 0.6643 
Lower CL Dif -3.4005 Prob > t 0.3322 
Confidence 0.95 Prob < t 0.6678 
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Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Subject 1 13.4263 13.4263 0.1900 0.6643 
Error 66 4663.2188 70.6548   
C. Total 67 4676.6451    
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
SC 46 0.49609 1.2393 -1.978 2.9705 
SS 22 1.44591 1.7921 -2.132 5.0239 
 
Std Error uses a pooled estimate of error variance 
 
Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
1.99663 0.05 
 
Abs(Dif)-HSD SS SC 
SS -5.0603 -3.4006 
SC -3.4006 -3.4995 
 
Positive values show pairs of means that are significantly different. 
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Appendix B1 
Teacher School Date Block Lesson Topic 
      
# ___ Observation    Material used 
 Tier I -  Generic Reading Comprehension Strategies                                Tier II – Content Literacy Instruction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Tier III – Content-Rich Instruction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
__ Identify purpose before reading 
__ Preview texts before reading 
__ Make predictions before and during reading 
__ use text structure to support comprehension 
__ think aloud while reading 
__create visual representations to aid recall 
__ determine important ideas 
__summarize what they read 
__ generate questions for text 
__handle unfamiliar words during reading 
__ monitor their comprehension during reading 
__ Teacher read informational text to students 
__ Activate prior knowledge 
Strategy used __________________________ 
__ Guide Reading or guide notemaking 
Strategy used ___________________________ 
__ Reflective Activity  __teacher led  __ student  Ind 
Strategy used ______________________________ 
__Vocabulary building   __ in context  __ out context 
Strategy used ______________________________ 
__ Writing activity such as journaling, etc 
Strategy used _____________________________ 
 
Science 
__ students transform information from text to 
pictures/charts/graphs and back to create overall 
understanding 
__ students are taught to predict outcomes based on past 
outcomes (experiments) 
__students take text and manipulate it or transform it into 
actions 
__ teaches differentiate meanings of polysemous words 
___ students write for different purposes 
Social Studies 
__ students critically examine the author or source 
__ students are made aware of biases 
__ students question the author 
__ students analyze documents for when it was 
written in relation to what they are currently 
studying (historiography) 
__ students corroborate texts and information 
__students examine multiple perspectives 
__ students write for different purposes 
__ Students manipulate or transform text into a 
different format or into actions 
 
Observation notes – What is the teacher doing in terms of scaffolding, questioning, and normal teaching routines.  What 
work is on the wall display? What is the actual direct instruction time/ group time/interruptions 
 
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
169 
 
Appendix B2 
Oneway Analysis of PERCENT By TEACHER AND  Tier 
 
 
Missing Rows 
69 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.335133 
Adj Rsquare 0.239096 
Root Mean Square Error 16.67017 
Mean of Response 28.31401 
Observations (or Sum Wgts) 207 
 
Analysis of Variance 
Source DF Sum of 
Squares 
Mean Square F Ratio Prob > F 
TEACHER AND  
Tier 
26 25213.575 969.753 3.4896 <.0001* 
Error 180 50021.015 277.895   
C. Total 206 75234.589    
 
  
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
170 
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
Teacher 1   1 10 12.5000 5.2716 2.10 22.902 
Teacher 1   2 10 47.2000 5.2716 36.80 57.602 
Teacher 1   3A 10 24.0000 5.2716 13.60 34.402 
Teacher 2 1 11 40.0909 5.0262 30.17 50.009 
Teacher 2 2 11 30.0909 5.0262 20.17 40.009 
Teacher 2 3B 11 13.8182 5.0262 3.90 23.736 
Teacher 3 1 8 20.7500 5.8938 9.12 32.380 
Teacher 3 2 8 51.7500 5.8938 40.12 63.380 
Teacher 3 3A 8 32.5000 5.8938 20.87 44.130 
Teacher 4 1 6 29.1667 6.8056 15.74 42.596 
Teacher 4 2 6 31.0000 6.8056 17.57 44.429 
Teacher 4 3B 6 16.8333 6.8056 3.40 30.262 
Teacher 5 1 6 34.8333 6.8056 21.40 48.262 
Teacher 5 2 6 28.6667 6.8056 15.24 42.096 
Teacher 5 3A 6 23.3333 6.8056 9.90 36.762 
Teacher 6 1 9 17.6667 5.5567 6.70 28.631 
Teacher 6 2 9 46.1111 5.5567 35.15 57.076 
Teacher 6 3A 9 33.3333 5.5567 22.37 44.298 
Teacher 7 1 7 38.0000 6.3007 25.57 50.433 
Teacher 7 2 7 27.5714 6.3007 15.14 40.004 
Teacher 7 3B 7 19.8571 6.3007 7.42 32.290 
Teacher 8 1 6 19.3333 6.8056 5.90 32.762 
Teacher 8 2 6 28.8333 6.8056 15.40 42.262 
Teacher 8 3A 6 33.3333 6.8056 19.90 46.762 
Teacher 9 1 6 26.5000 6.8056 13.07 39.929 
Teacher 9 2 6 9.5000 6.8056 -3.93 22.929 
Teacher 9 3A 6 16.6667 6.8056 3.24 30.096 
 
Std Error uses a pooled estimate of error variance
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1
7
1 
Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
3.75652 0.05 
 
Abs(Dif)
-HSD 
Teach
er 3 2 
Teach
er 1   
2 
Teach
er 6 2 
Teach
er 2 1 
Teach
er 7 1 
Teach
er 5 1 
Teach
er 6 
3A 
Teach
er 8 
3A 
Teach
er 3 
3A 
Teach
er 4 2 
Teach
er 2 2 
Teach
er 4 1 
Teach
er 8 2 
Teach
er 5 2 
Teach
er 7 2 
Teach
er 9 1 
Teach
er 1   
3A 
Teach
er 5 
3A 
Teach
er 3 1 
Teach
er 7 
3B 
Teach
er 8 1 
Teach
er 6 1 
Teach
er 4 
3B 
Teach
er 9 
3A 
Teach
er 2 
3B 
Teach
er 1   
1 
Teach
er 9 2 
Teache
r 3 2 
-
31.311 
-
25.154 
-
24.790 
-
17.439 
-
18.660 
-
16.903 
-
12.012 
-
15.403 
-
12.061 
-
13.070 
-7.439 -
11.236 
-
10.903 
-
10.736 
-8.231 -8.570 -1.954 -5.403 -0.311 -0.517 -1.403 3.655 1.097 1.264 8.834 9.546 8.430 
Teache
r 1   2 
-
25.154 
-
28.005 
-
27.684 
-
20.252 
-
21.660 
-
19.971 
-
14.906 
-
18.471 
-
15.004 
-
16.138 
-
10.252 
-
14.304 
-
13.971 
-
13.804 
-
11.232 
-
11.638 
-4.805 -8.471 -3.254 -3.518 -4.471 0.761 -1.971 -1.804 6.020 6.695 5.362 
Teache
r 6 2 
-
24.790 
-
27.684 
-
29.520 
-
22.126 
-
23.447 
-
21.727 
-
16.742 
-
20.227 
-
16.818 
-
17.894 
-
12.126 
-
16.060 
-
15.727 
-
15.560 
-
13.019 
-
13.394 
-6.662 -
10.227 
-5.068 -5.305 -6.227 -1.076 -3.727 -3.560 4.146 4.838 3.606 
Teache
r 2 1 
-
17.439 
-
20.252 
-
22.126 
-
26.702 
-
28.186 
-
26.524 
-
21.389 
-
25.024 
-
21.507 
-
22.691 
-
16.702 
-
20.858 
-
20.524 
-
20.358 
-
17.758 
-
18.191 
-
11.271 
-
15.024 
-9.757 -
10.044 
-
11.024 
-5.722 -8.524 -8.358 -0.429 0.229 -1.191 
Teache
r 7 1 
-
18.660 
-
21.660 
-
23.447 
-
28.186 
-
33.473 
-
31.673 
-
26.892 
-
30.173 
-
26.910 
-
27.840 
-
22.368 
-
26.006 
-
25.673 
-
25.506 
-
23.044 
-
23.340 
-
16.860 
-
20.173 
-
15.160 
-
15.330 
-
16.173 
-
11.225 
-
13.673 
-
13.506 
-6.095 -5.360 -6.340 
Teache
r 5 1 
-
16.903 
-
19.971 
-
21.727 
-
26.524 
-
31.673 
-
36.155 
-
31.505 
-
34.655 
-
31.486 
-
32.321 
-
27.039 
-
30.488 
-
30.155 
-
29.988 
-
27.578 
-
27.821 
-
21.504 
-
24.655 
-
19.736 
-
19.863 
-
20.655 
-
15.838 
-
18.155 
-
17.988 
-
10.767 
-
10.004 
-
10.821 
Teache
r 6 3A 
-
12.012 
-
14.906 
-
16.742 
-
21.389 
-
26.892 
-
31.505 
-
29.520 
-
33.005 
-
29.595 
-
30.671 
-
24.904 
-
28.838 
-
28.505 
-
28.338 
-
25.797 
-
26.171 
-
19.439 
-
23.005 
-
17.845 
-
18.082 
-
19.005 
-
13.854 
-
16.505 
-
16.338 
-8.631 -7.939 -9.171 
Teach
er 8 
3A 
-
15.40
3 
-
18.47
1 
-
20.22
7 
-
25.02
4 
-
30.17
3 
-
34.65
5 
-
33.00
5 
-
36.15
5 
-
32.98
6 
-
33.82
1 
-
28.53
9 
-
31.98
8 
-
31.65
5 
-
31.48
8 
-
29.07
8 
-
29.32
1 
-
23.00
4 
-
26.15
5 
-
21.23
6 
-
21.36
3 
-
22.15
5 
-
17.33
8 
-
19.65
5 
-
19.48
8 
-
12.26
7 
-
11.50
4 
-
12.32
1 
Teach
er 3 
3A 
-
12.06
1 
-
15.00
4 
-
16.81
8 
-
21.50
7 
-
26.91
0 
-
31.48
6 
-
29.59
5 
-
32.98
6 
-
31.31
1 
-
32.32
0 
-
26.68
9 
-
30.48
6 
-
30.15
3 
-
29.98
6 
-
27.48
1 
-
27.82
0 
-
21.20
4 
-
24.65
3 
-
19.56
1 
-
19.76
7 
-
20.65
3 
-
15.59
5 
-
18.15
3 
-
17.98
6 
-
10.41
6 
-
9.704 
-
10.82
0 
Teach
er 4 2 
-
13.07
0 
-
16.13
8 
-
17.89
4 
-
22.69
1 
-
27.84
0 
-
32.32
1 
-
30.67
1 
-
33.82
1 
-
32.32
0 
-
36.15
5 
-
30.87
3 
-
34.32
1 
-
33.98
8 
-
33.82
1 
-
31.41
1 
-
31.65
5 
-
25.33
8 
-
28.48
8 
-
23.57
0 
-
23.69
7 
-
24.48
8 
-
19.67
1 
-
21.98
8 
-
21.82
1 
-
14.60
0 
-
13.83
8 
-
14.65
5 
Teache
r 2 2 
-7.439 -
10.252 
-
12.126 
-
16.702 
-
22.368 
-
27.039 
-
24.904 
-
28.539 
-
26.689 
-
30.873 
-
26.702 
-
30.858 
-
30.524 
-
30.358 
-
27.758 
-
28.191 
-
21.271 
-
25.024 
-
19.757 
-
20.044 
-
21.024 
-
15.722 
-
18.524 
-
18.358 
-
10.429 
-9.771 -
11.191 
Teache
r 4 1 
-
11.236 
-
14.304 
-
16.060 
-
20.858 
-
26.006 
-
30.488 
-
28.838 
-
31.988 
-
30.486 
-
34.321 
-
30.858 
-
36.155 
-
35.821 
-
35.655 
-
33.244 
-
33.488 
-
27.171 
-
30.321 
-
25.403 
-
25.530 
-
26.321 
-
21.505 
-
23.821 
-
23.655 
-
16.433 
-
15.671 
-
16.488 
Teache
r 8 2 
-
10.903 
-
13.971 
-
15.727 
-
20.524 
-
25.673 
-
30.155 
-
28.505 
-
31.655 
-
30.153 
-
33.988 
-
30.524 
-
35.821 
-
36.155 
-
35.988 
-
33.578 
-
33.821 
-
27.504 
-
30.655 
-
25.736 
-
25.863 
-
26.655 
-
21.838 
-
24.155 
-
23.988 
-
16.767 
-
16.004 
-
16.821 
Teache
r 5 2 
-
10.736 
-
13.804 
-
15.560 
-
20.358 
-
25.506 
-
29.988 
-
28.338 
-
31.488 
-
29.986 
-
33.821 
-
30.358 
-
35.655 
-
35.988 
-
36.155 
-
33.744 
-
33.988 
-
27.671 
-
30.821 
-
25.903 
-
26.030 
-
26.821 
-
22.005 
-
24.321 
-
24.155 
-
16.933 
-
16.171 
-
16.988 
Teache
r 7 2 
-8.231 -
11.232 
-
13.019 
-
17.758 
-
23.044 
-
27.578 
-
25.797 
-
29.078 
-
27.481 
-
31.411 
-
27.758 
-
33.244 
-
33.578 
-
33.744 
-
33.473 
-
33.768 
-
27.289 
-
30.602 
-
25.588 
-
25.759 
-
26.602 
-
21.654 
-
24.102 
-
23.935 
-
16.524 
-
15.789 
-
16.768 
Teache
r 9 1 
-8.570 -
11.638 
-
13.394 
-
18.191 
-
23.340 
-
27.821 
-
26.171 
-
29.321 
-
27.820 
-
31.655 
-
28.191 
-
33.488 
-
33.821 
-
33.988 
-
33.768 
-
36.155 
-
29.838 
-
32.988 
-
28.070 
-
28.197 
-
28.988 
-
24.171 
-
26.488 
-
26.321 
-
19.100 
-
18.338 
-
19.155 
Teache -1.954 -4.805 -6.662 - - - - - - - - - - - - - - - - - - - - - - - -
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1
7
2 
Abs(Dif)
-HSD 
Teach
er 3 2 
Teach
er 1   
2 
Teach
er 6 2 
Teach
er 2 1 
Teach
er 7 1 
Teach
er 5 1 
Teach
er 6 
3A 
Teach
er 8 
3A 
Teach
er 3 
3A 
Teach
er 4 2 
Teach
er 2 2 
Teach
er 4 1 
Teach
er 8 2 
Teach
er 5 2 
Teach
er 7 2 
Teach
er 9 1 
Teach
er 1   
3A 
Teach
er 5 
3A 
Teach
er 3 1 
Teach
er 7 
3B 
Teach
er 8 1 
Teach
er 6 1 
Teach
er 4 
3B 
Teach
er 9 
3A 
Teach
er 2 
3B 
Teach
er 1   
1 
Teach
er 9 2 
r 1   3A 11.271 16.860 21.504 19.439 23.004 21.204 25.338 21.271 27.171 27.504 27.671 27.289 29.838 28.005 31.671 26.454 26.718 27.671 22.439 25.171 25.004 17.180 16.505 17.838 
Teache
r 5 3A 
-5.403 -8.471 -
10.227 
-
15.024 
-
20.173 
-
24.655 
-
23.005 
-
26.155 
-
24.653 
-
28.488 
-
25.024 
-
30.321 
-
30.655 
-
30.821 
-
30.602 
-
32.988 
-
31.671 
-
36.155 
-
31.236 
-
31.363 
-
32.155 
-
27.338 
-
29.655 
-
29.488 
-
22.267 
-
21.504 
-
22.321 
Teache
r 3 1 
-0.311 -3.254 -5.068 -9.757 -
15.160 
-
19.736 
-
17.845 
-
21.236 
-
19.561 
-
23.570 
-
19.757 
-
25.403 
-
25.736 
-
25.903 
-
25.588 
-
28.070 
-
26.454 
-
31.236 
-
31.311 
-
31.517 
-
32.403 
-
27.345 
-
29.903 
-
29.736 
-
22.166 
-
21.454 
-
22.570 
Teache
r 7 3B 
-0.517 -3.518 -5.305 -
10.044 
-
15.330 
-
19.863 
-
18.082 
-
21.363 
-
19.767 
-
23.697 
-
20.044 
-
25.530 
-
25.863 
-
26.030 
-
25.759 
-
28.197 
-
26.718 
-
31.363 
-
31.517 
-
33.473 
-
34.316 
-
29.368 
-
31.816 
-
31.649 
-
24.238 
-
23.503 
-
24.482 
Teache
r 8 1 
-1.403 -4.471 -6.227 -
11.024 
-
16.173 
-
20.655 
-
19.005 
-
22.155 
-
20.653 
-
24.488 
-
21.024 
-
26.321 
-
26.655 
-
26.821 
-
26.602 
-
28.988 
-
27.671 
-
32.155 
-
32.403 
-
34.316 
-
36.155 
-
31.338 
-
33.655 
-
33.488 
-
26.267 
-
25.504 
-
26.321 
Teache
r 6 1 
3.655 0.761 -1.076 -5.722 -
11.225 
-
15.838 
-
13.854 
-
17.338 
-
15.595 
-
19.671 
-
15.722 
-
21.505 
-
21.838 
-
22.005 
-
21.654 
-
24.171 
-
22.439 
-
27.338 
-
27.345 
-
29.368 
-
31.338 
-
29.520 
-
32.171 
-
32.005 
-
24.298 
-
23.606 
-
24.838 
Teache
r 4 3B 
1.097 -1.971 -3.727 -8.524 -
13.673 
-
18.155 
-
16.505 
-
19.655 
-
18.153 
-
21.988 
-
18.524 
-
23.821 
-
24.155 
-
24.321 
-
24.102 
-
26.488 
-
25.171 
-
29.655 
-
29.903 
-
31.816 
-
33.655 
-
32.171 
-
36.155 
-
35.988 
-
28.767 
-
28.004 
-
28.821 
Teache
r 9 3A 
1.264 -1.804 -3.560 -8.358 -
13.506 
-
17.988 
-
16.338 
-
19.488 
-
17.986 
-
21.821 
-
18.358 
-
23.655 
-
23.988 
-
24.155 
-
23.935 
-
26.321 
-
25.004 
-
29.488 
-
29.736 
-
31.649 
-
33.488 
-
32.005 
-
35.988 
-
36.155 
-
28.933 
-
28.171 
-
28.988 
Teache
r 2 3B 
8.834 6.020 4.146 -0.429 -6.095 -
10.767 
-8.631 -
12.267 
-
10.416 
-
14.600 
-
10.429 
-
16.433 
-
16.767 
-
16.933 
-
16.524 
-
19.100 
-
17.180 
-
22.267 
-
22.166 
-
24.238 
-
26.267 
-
24.298 
-
28.767 
-
28.933 
-
26.702 
-
26.043 
-
27.464 
Teache
r 1   1 
9.546 6.695 4.838 0.229 -5.360 -
10.004 
-7.939 -
11.504 
-9.704 -
13.838 
-9.771 -
15.671 
-
16.004 
-
16.171 
-
15.789 
-
18.338 
-
16.505 
-
21.504 
-
21.454 
-
23.503 
-
25.504 
-
23.606 
-
28.004 
-
28.171 
-
26.043 
-
28.005 
-
29.338 
Teache
r 9 2 
8.430 5.362 3.606 -1.191 -6.340 -
10.821 
-9.171 -
12.321 
-
10.820 
-
14.655 
-
11.191 
-
16.488 
-
16.821 
-
16.988 
-
16.768 
-
19.155 
-
17.838 
-
22.321 
-
22.570 
-
24.482 
-
26.321 
-
24.838 
-
28.821 
-
28.988 
-
27.464 
-
29.338 
-
36.155 
 
Positive values show pairs of means that are significantly different. 
 
 
Level       Mean 
Teacher 3 2 A          51.750000 
Teacher 1   2 A B        47.200000 
Teacher 6 2 A B C      46.111111 
Teacher 2 1 A B C D    40.090909 
Teacher 7 1 A B C D E  38.000000 
Teacher 5 1 A B C D E  34.833333 
Teacher 6 3A A B C D E  33.333333 
Teacher 8 3A A B C D E  33.333333 
Teacher 3 3A A B C D E  32.500000 
Teacher 4 2 A B C D E  31.000000 
Teacher 2 2 A B C D E  30.090909 
Teacher 4 1 A B C D E  29.166667 
Teacher 8 2 A B C D E  28.833333 
Teacher 5 2 A B C D E  28.666667 
Teacher 7 2 A B C D E  27.571429 
Teacher 9 1 A B C D E  26.500000 
Teacher 1   3A A B C D E  24.000000 
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1
7
3 
Level       Mean 
Teacher 5 3A A B C D E  23.333333 
Teacher 3 1 A B C D E  20.750000 
Teacher 7 3B A B C D E  19.857143 
Teacher 8 1 A B C D E  19.333333 
Teacher 6 1     C D E  17.666667 
Teacher 4 3B   B C D E  16.833333 
Teacher 9 3A   B C D E  16.666667 
Teacher 2 3B       D E  13.818182 
Teacher 1   1         E  12.500000 
Teacher 9 2       D E  9.500000 
 
Levels not connected by same letter are significantly different. 
 
Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
Teacher 3 2 Teacher 9 2 42.25000 9.002920 8.4303 76.06969 0.0016*  
Teacher 3 2 Teacher 1   1 39.25000 7.907355 9.5458 68.95418 0.0005*  
Teacher 3 2 Teacher 2 3B 37.93182 7.745964 8.8339 67.02972 0.0007*  
Teacher 1   2 Teacher 9 2 37.70000 8.608438 5.3622 70.03781 0.0056*  
Teacher 6 2 Teacher 9 2 36.61111 8.785950 3.6065 69.61575 0.0124*  
Teacher 3 2 Teacher 9 3A 35.08333 9.002920 1.2636 68.90303 0.0317*  
Teacher 3 2 Teacher 4 3B 34.91667 9.002920 1.0970 68.73636 0.0338*  
Teacher 1   2 Teacher 1   1 34.70000 7.455126 6.6946 62.70537 0.0019*  
Teacher 3 2 Teacher 6 1 34.08333 8.100246 3.6546 64.51211 0.0107*  
Teacher 6 2 Teacher 1   1 33.61111 7.659414 4.8383 62.38389 0.0054*  
Teacher 1   2 Teacher 2 3B 33.38182 7.283721 6.0203 60.74330 0.0025*  
Teacher 3 2 Teacher 8 1 32.41667 9.002920 -1.4030 66.23636 0.0803  
Teacher 6 2 Teacher 2 3B 32.29293 7.492684 4.1465 60.43938 0.0073*  
Teacher 3 2 Teacher 7 3B 31.89286 8.627632 -0.5171 64.30277 0.0602  
Teacher 3 2 Teacher 3 1 31.00000 8.335084 -0.3110 62.31095 0.0562  
Teacher 2 1 Teacher 9 2 30.59091 8.460431 -1.1909 62.37273 0.0768  
Teacher 1   2 Teacher 9 3A 30.53333 8.608438 -1.8045 62.87115 0.0938  
Teacher 1   2 Teacher 4 3B 30.36667 8.608438 -1.9711 62.70448 0.0991  
Teacher 1   2 Teacher 6 1 29.53333 7.659414 0.7606 58.30611 0.0364*  
Teacher 6 2 Teacher 9 3A 29.44444 8.785950 -3.5602 62.44909 0.1592  
Teacher 6 2 Teacher 4 3B 29.27778 8.785950 -3.7269 62.28242 0.1670  
Teacher 7 1 Teacher 9 2 28.50000 9.274426 -6.3396 63.33961 0.3036  
Teacher 6 2 Teacher 6 1 28.44444 7.858393 -1.0758 57.96469 0.0759  
Teacher 3 2 Teacher 5 3A 28.41667 9.002920 -5.4030 62.23636 0.2537  
Teacher 1   2 Teacher 8 1 27.86667 8.608438 -4.4711 60.20448 0.2108  
Teacher 3 2 Teacher 1   3A 27.75000 7.907355 -1.9542 57.45418 0.1043  
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Teacher 2 1 Teacher 1   1 27.59091 7.283721 0.2294 54.95239 0.0452*  
Teacher 1   2 Teacher 7 3B 27.34286 8.215149 -3.5176 58.20327 0.1687  
Teacher 6 2 Teacher 8 1 26.77778 8.785950 -6.2269 59.78242 0.3197  
Teacher 1   2 Teacher 3 1 26.45000 7.907355 -3.2542 56.15418 0.1618  
Teacher 2 1 Teacher 2 3B 26.27273 7.108184 -0.4293 52.97480 0.0603  
Teacher 6 2 Teacher 7 3B 26.25397 8.400975 -5.3045 57.81244 0.2718  
Teacher 7 1 Teacher 1   1 25.50000 8.215149 -5.3604 56.36041 0.2844  
Teacher 6 2 Teacher 3 1 25.36111 8.100246 -5.0677 55.78989 0.2683  
Teacher 5 1 Teacher 9 2 25.33333 9.624526 -10.8214 61.48811 0.6305  
Teacher 3 2 Teacher 9 1 25.25000 9.002920 -8.5697 59.06969 0.4953  
Teacher 7 1 Teacher 2 3B 24.18182 8.059923 -6.0955 54.45912 0.3513  
Teacher 3 2 Teacher 7 2 24.17857 8.627632 -8.2313 56.58849 0.4970  
Teacher 1   2 Teacher 5 3A 23.86667 8.608438 -8.4711 56.20448 0.5204  
Teacher 6 3A Teacher 9 2 23.83333 8.785950 -9.1713 56.83798 0.5675  
Teacher 8 3A Teacher 9 2 23.83333 9.624526 -12.3214 59.98811 0.7458  
Teacher 2 1 Teacher 9 3A 23.42424 8.460431 -8.3576 55.20606 0.5234  
Teacher 2 1 Teacher 4 3B 23.25758 8.460431 -8.5242 55.03940 0.5389  
Teacher 1   2 Teacher 1   3A 23.20000 7.455126 -4.8054 51.20537 0.2796  
Teacher 3 2 Teacher 5 2 23.08333 9.002920 -10.7364 56.90303 0.6825  
Teacher 3 3A Teacher 9 2 23.00000 9.002920 -10.8197 56.81969 0.6894  
Teacher 3 2 Teacher 8 2 22.91667 9.002920 -10.9030 56.73636 0.6962  
Teacher 6 2 Teacher 5 3A 22.77778 8.785950 -10.2269 55.78242 0.6609  
Teacher 3 2 Teacher 4 1 22.58333 9.002920 -11.2364 56.40303 0.7231  
Teacher 2 1 Teacher 6 1 22.42424 7.492684 -5.7222 50.57070 0.3564  
Teacher 5 1 Teacher 1   1 22.33333 8.608438 -10.0045 54.67115 0.6595  
Teacher 6 2 Teacher 1   3A 22.11111 7.659414 -6.6617 50.88389 0.4326  
Teacher 3 2 Teacher 2 2 21.65909 7.745964 -7.4388 50.75700 0.5019  
Teacher 4 2 Teacher 9 2 21.50000 9.624526 -14.6548 57.65477 0.8862  
Teacher 7 1 Teacher 9 3A 21.33333 9.274426 -13.5063 56.17294 0.8538  
Teacher 7 1 Teacher 4 3B 21.16667 9.274426 -13.6729 56.00628 0.8630  
Teacher 5 1 Teacher 2 3B 21.01515 8.460431 -10.7667 52.79697 0.7405  
Teacher 6 3A Teacher 1   1 20.83333 7.659414 -7.9394 49.60611 0.5617  
Teacher 8 3A Teacher 1   1 20.83333 8.608438 -11.5045 53.17115 0.7834  
Teacher 2 1 Teacher 8 1 20.75758 8.460431 -11.0242 52.53940 0.7613  
Teacher 3 2 Teacher 4 2 20.75000 9.002920 -13.0697 54.56969 0.8513  
Teacher 1   2 Teacher 9 1 20.70000 8.608438 -11.6378 53.03781 0.7933  
Teacher 2 2 Teacher 9 2 20.59091 8.460431 -11.1909 52.37273 0.7745  
Teacher 7 1 Teacher 6 1 20.33333 8.400975 -11.2251 51.89181 0.7832  
Teacher 2 1 Teacher 7 3B 20.23377 8.059923 -10.0435 50.51107 0.7217  
Teacher 3 3A Teacher 1   1 20.00000 7.907355 -9.7042 49.70418 0.7081  
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Teacher 4 1 Teacher 9 2 19.66667 9.624526 -16.4881 55.82144 0.9524  
Teacher 1   2 Teacher 7 2 19.62857 8.215149 -11.2318 50.48898 0.8028  
Teacher 6 2 Teacher 9 1 19.61111 8.785950 -13.3935 52.61575 0.8870  
Teacher 6 3A Teacher 2 3B 19.51515 7.492684 -8.6313 47.66160 0.6517  
Teacher 8 3A Teacher 2 3B 19.51515 8.460431 -12.2667 51.29697 0.8504  
Teacher 2 1 Teacher 3 1 19.34091 7.745964 -9.7570 48.43882 0.7313  
Teacher 8 2 Teacher 9 2 19.33333 9.624526 -16.8214 55.48811 0.9605  
Teacher 3 2 Teacher 3 3A 19.25000 8.335084 -12.0610 50.56095 0.8488  
Teacher 5 2 Teacher 9 2 19.16667 9.624526 -16.9881 55.32144 0.9641  
Teacher 3 3A Teacher 2 3B 18.68182 7.745964 -10.4161 47.77972 0.7887  
Teacher 7 1 Teacher 8 1 18.66667 9.274426 -16.1729 53.50628 0.9596  
Teacher 6 2 Teacher 7 2 18.53968 8.400975 -13.0188 50.09816 0.8980  
Teacher 1   2 Teacher 5 2 18.53333 8.608438 -13.8045 50.87115 0.9191  
Teacher 4 2 Teacher 1   1 18.50000 8.608438 -13.8378 50.83781 0.9205  
Teacher 3 2 Teacher 6 3A 18.41667 8.100246 -12.0121 48.84544 0.8674  
Teacher 3 2 Teacher 8 3A 18.41667 9.002920 -15.4030 52.23636 0.9518  
Teacher 1   2 Teacher 8 2 18.36667 8.608438 -13.9711 50.70448 0.9259  
Teacher 5 1 Teacher 9 3A 18.16667 9.624526 -17.9881 54.32144 0.9809  
Teacher 7 1 Teacher 7 3B 18.14286 8.910580 -15.3300 51.61567 0.9542  
Teacher 7 2 Teacher 9 2 18.07143 9.274426 -16.7682 52.91104 0.9720  
Teacher 1   2 Teacher 4 1 18.03333 8.608438 -14.3045 50.37115 0.9383  
Teacher 5 1 Teacher 4 3B 18.00000 9.624526 -18.1548 54.15477 0.9829  
Teacher 2 2 Teacher 1   1 17.59091 7.283721 -9.7706 44.95239 0.7866  
Teacher 6 2 Teacher 5 2 17.44444 8.785950 -15.5602 50.44909 0.9653  
Teacher 6 2 Teacher 8 2 17.27778 8.785950 -15.7269 50.28242 0.9689  
Teacher 7 1 Teacher 3 1 17.25000 8.627632 -15.1599 49.65991 0.9625  
Teacher 4 2 Teacher 2 3B 17.18182 8.460431 -14.6000 48.96364 0.9555  
Teacher 5 1 Teacher 6 1 17.16667 8.785950 -15.8380 50.17131 0.9711  
Teacher 1   2 Teacher 2 2 17.10909 7.283721 -10.2524 44.47057 0.8269  
Teacher 9 1 Teacher 9 2 17.00000 9.624526 -19.1548 53.15477 0.9919  
Teacher 6 2 Teacher 4 1 16.94444 8.785950 -16.0602 49.94909 0.9752  
Teacher 3 2 Teacher 5 1 16.91667 9.002920 -16.9030 50.73636 0.9819  
Teacher 2 1 Teacher 5 3A 16.75758 8.460431 -15.0242 48.53940 0.9662  
Teacher 6 3A Teacher 9 3A 16.66667 8.785950 -16.3380 49.67131 0.9797  
Teacher 8 3A Teacher 9 3A 16.66667 9.624526 -19.4881 52.82144 0.9938  
Teacher 4 1 Teacher 1   1 16.66667 8.608438 -15.6711 49.00448 0.9740  
Teacher 6 3A Teacher 4 3B 16.50000 8.785950 -16.5046 49.50464 0.9820  
Teacher 8 3A Teacher 4 3B 16.50000 9.624526 -19.6548 52.65477 0.9946  
Teacher 8 2 Teacher 1   1 16.33333 8.608438 -16.0045 48.67115 0.9796  
Teacher 2 2 Teacher 2 3B 16.27273 7.108184 -10.4293 42.97480 0.8594  
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Teacher 1   2 Teacher 4 2 16.20000 8.608438 -16.1378 48.53781 0.9816  
Teacher 5 2 Teacher 1   1 16.16667 8.608438 -16.1711 48.50448 0.9820  
Teacher 2 1 Teacher 1   3A 16.09091 7.283721 -11.2706 43.45239 0.8970  
Teacher 6 2 Teacher 2 2 16.02020 7.492684 -12.1263 44.16666 0.9243  
Teacher 3 3A Teacher 9 3A 15.83333 9.002920 -17.9864 49.65303 0.9923  
Teacher 6 3A Teacher 6 1 15.66667 7.858393 -13.8536 45.18692 0.9637  
Teacher 8 3A Teacher 6 1 15.66667 8.785950 -17.3380 48.67131 0.9908  
Teacher 3 3A Teacher 4 3B 15.66667 9.002920 -18.1530 49.48636 0.9934  
Teacher 5 1 Teacher 8 1 15.50000 9.624526 -20.6548 51.65477 0.9978  
Teacher 4 1 Teacher 2 3B 15.34848 8.460431 -16.4333 47.13031 0.9884  
Teacher 6 2 Teacher 4 2 15.11111 8.785950 -17.8935 48.11575 0.9944  
Teacher 7 2 Teacher 1   1 15.07143 8.215149 -15.7890 45.93184 0.9866  
Teacher 8 2 Teacher 2 3B 15.01515 8.460431 -16.7667 46.79697 0.9913  
Teacher 5 1 Teacher 7 3B 14.97619 9.274426 -19.8634 49.81580 0.9977  
Teacher 5 2 Teacher 2 3B 14.84848 8.460431 -16.9333 46.63031 0.9925  
Teacher 3 3A Teacher 6 1 14.83333 8.100246 -15.5954 45.26211 0.9869  
Teacher 1   2 Teacher 3 3A 14.70000 7.907355 -15.0042 44.40418 0.9842  
Teacher 7 1 Teacher 5 3A 14.66667 9.274426 -20.1729 49.50628 0.9984  
Teacher 1   3A Teacher 9 2 14.50000 8.608438 -17.8378 46.83781 0.9958  
Teacher 4 2 Teacher 9 3A 14.33333 9.624526 -21.8214 50.48811 0.9994  
Teacher 4 2 Teacher 4 3B 14.16667 9.624526 -21.9881 50.32144 0.9995  
Teacher 5 1 Teacher 3 1 14.08333 9.002920 -19.7364 47.90303 0.9986  
Teacher 6 3A Teacher 8 1 14.00000 8.785950 -19.0046 47.00464 0.9982  
Teacher 8 3A Teacher 8 1 14.00000 9.624526 -22.1548 50.15477 0.9996  
Teacher 7 1 Teacher 1   3A 14.00000 8.215149 -16.8604 44.86041 0.9950  
Teacher 9 1 Teacher 1   1 14.00000 8.608438 -18.3378 46.33781 0.9975  
Teacher 1   2 Teacher 6 3A 13.86667 7.659414 -14.9061 42.63945 0.9887  
Teacher 1   2 Teacher 8 3A 13.86667 8.608438 -18.4711 46.20448 0.9978  
Teacher 5 3A Teacher 9 2 13.83333 9.624526 -22.3214 49.98811 0.9997  
Teacher 7 2 Teacher 2 3B 13.75325 8.059923 -16.5241 44.03055 0.9950  
Teacher 3 2 Teacher 7 1 13.75000 8.627632 -18.6599 46.15991 0.9982  
Teacher 6 2 Teacher 3 3A 13.61111 8.100246 -16.8177 44.03989 0.9959  
Teacher 2 1 Teacher 9 1 13.59091 8.460431 -18.1909 45.37273 0.9979  
Teacher 6 3A Teacher 7 3B 13.47619 8.400975 -18.0823 45.03466 0.9980  
Teacher 8 3A Teacher 7 3B 13.47619 9.274426 -21.3634 48.31580 0.9996  
Teacher 2 2 Teacher 9 3A 13.42424 8.460431 -18.3576 45.20606 0.9983  
Teacher 4 2 Teacher 6 1 13.33333 8.785950 -19.6713 46.33798 0.9991  
Teacher 2 2 Teacher 4 3B 13.25758 8.460431 -18.5242 45.03940 0.9986  
Teacher 3 3A Teacher 8 1 13.16667 9.002920 -20.6530 46.98636 0.9995  
Teacher 6 2 Teacher 6 3A 12.77778 7.858393 -16.7425 42.29803 0.9975  
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Teacher 6 2 Teacher 8 3A 12.77778 8.785950 -20.2269 45.78242 0.9996  
Teacher 9 1 Teacher 2 3B 12.68182 8.460431 -19.1000 44.46364 0.9993  
Teacher 3 3A Teacher 7 3B 12.64286 8.627632 -19.7671 45.05277 0.9995  
Teacher 6 3A Teacher 3 1 12.58333 8.100246 -17.8454 43.01211 0.9988  
Teacher 8 3A Teacher 3 1 12.58333 9.002920 -21.2364 46.40303 0.9998  
Teacher 2 1 Teacher 7 2 12.51948 8.059923 -17.7578 42.79678 0.9988  
Teacher 4 1 Teacher 9 3A 12.50000 9.624526 -23.6548 48.65477 0.9999  
Teacher 2 2 Teacher 6 1 12.42424 7.492684 -15.7222 40.57070 0.9967  
Teacher 1   2 Teacher 5 1 12.36667 8.608438 -19.9711 44.70448 0.9997  
Teacher 4 1 Teacher 4 3B 12.33333 9.624526 -23.8214 48.48811 1.0000  
Teacher 8 2 Teacher 9 3A 12.16667 9.624526 -23.9881 48.32144 1.0000  
Teacher 8 2 Teacher 4 3B 12.00000 9.624526 -24.1548 48.15477 1.0000  
Teacher 5 2 Teacher 9 3A 12.00000 9.624526 -24.1548 48.15477 1.0000  
Teacher 5 2 Teacher 4 3B 11.83333 9.624526 -24.3214 47.98811 1.0000  
Teacher 3 3A Teacher 3 1 11.75000 8.335084 -19.5610 43.06095 0.9998  
Teacher 4 2 Teacher 8 1 11.66667 9.624526 -24.4881 47.82144 1.0000  
Teacher 3 2 Teacher 2 1 11.65909 7.745964 -17.4388 40.75700 0.9993  
Teacher 5 1 Teacher 5 3A 11.50000 9.624526 -24.6548 47.65477 1.0000  
Teacher 7 1 Teacher 9 1 11.50000 9.274426 -23.3396 46.33961 1.0000  
Teacher 4 1 Teacher 6 1 11.50000 8.785950 -21.5046 44.50464 0.9999  
Teacher 1   3A Teacher 1   1 11.50000 7.455126 -16.5054 39.50537 0.9989  
Teacher 2 1 Teacher 5 2 11.42424 8.460431 -20.3576 43.20606 0.9999  
Teacher 6 2 Teacher 5 1 11.27778 8.785950 -21.7269 44.28242 1.0000  
Teacher 2 1 Teacher 8 2 11.25758 8.460431 -20.5242 43.03940 0.9999  
Teacher 3 1 Teacher 9 2 11.25000 9.002920 -22.5697 45.06969 1.0000  
Teacher 8 2 Teacher 6 1 11.16667 8.785950 -21.8380 44.17131 1.0000  
Teacher 4 2 Teacher 7 3B 11.14286 9.274426 -23.6968 45.98247 1.0000  
Teacher 5 2 Teacher 6 1 11.00000 8.785950 -22.0046 44.00464 1.0000  
Teacher 2 1 Teacher 4 1 10.92424 8.460431 -20.8576 42.70606 0.9999  
Teacher 7 2 Teacher 9 3A 10.90476 9.274426 -23.9348 45.74437 1.0000  
Teacher 5 1 Teacher 1   3A 10.83333 8.608438 -21.5045 43.17115 1.0000  
Teacher 5 3A Teacher 1   1 10.83333 8.608438 -21.5045 43.17115 1.0000  
Teacher 2 2 Teacher 8 1 10.75758 8.460431 -21.0242 42.53940 1.0000  
Teacher 7 2 Teacher 4 3B 10.73810 9.274426 -24.1015 45.57771 1.0000  
Teacher 7 1 Teacher 7 2 10.42857 8.910580 -23.0442 43.90139 1.0000  
Teacher 7 3B Teacher 9 2 10.35714 9.274426 -24.4825 45.19675 1.0000  
Teacher 4 2 Teacher 3 1 10.25000 9.002920 -23.5697 44.06969 1.0000  
Teacher 2 2 Teacher 7 3B 10.23377 8.059923 -20.0435 40.51107 1.0000  
Teacher 1   3A Teacher 2 3B 10.18182 7.283721 -17.1797 37.54330 0.9998  
Teacher 2 1 Teacher 2 2 10.00000 7.108184 -16.7021 36.70207 0.9998  
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Teacher 6 3A Teacher 5 3A 10.00000 8.785950 -23.0046 43.00464 1.0000  
Teacher 8 3A Teacher 5 3A 10.00000 9.624526 -26.1548 46.15477 1.0000  
Teacher 7 2 Teacher 6 1 9.90476 8.400975 -21.6537 41.46324 1.0000  
Teacher 4 1 Teacher 8 1 9.83333 9.624526 -26.3214 45.98811 1.0000  
Teacher 9 1 Teacher 9 3A 9.83333 9.624526 -26.3214 45.98811 1.0000  
Teacher 8 1 Teacher 9 2 9.83333 9.624526 -26.3214 45.98811 1.0000  
Teacher 9 1 Teacher 4 3B 9.66667 9.624526 -26.4881 45.82144 1.0000  
Teacher 5 3A Teacher 2 3B 9.51515 8.460431 -22.2667 41.29697 1.0000  
Teacher 8 2 Teacher 8 1 9.50000 9.624526 -26.6548 45.65477 1.0000  
Teacher 2 2 Teacher 3 1 9.34091 7.745964 -19.7570 38.43882 1.0000  
Teacher 6 3A Teacher 1   3A 9.33333 7.659414 -19.4394 38.10611 1.0000  
Teacher 8 3A Teacher 1   3A 9.33333 8.608438 -23.0045 41.67115 1.0000  
Teacher 5 2 Teacher 8 1 9.33333 9.624526 -26.8214 45.48811 1.0000  
Teacher 7 1 Teacher 5 2 9.33333 9.274426 -25.5063 44.17294 1.0000  
Teacher 4 1 Teacher 7 3B 9.30952 9.274426 -25.5301 44.14914 1.0000  
Teacher 1   2 Teacher 7 1 9.20000 8.215149 -21.6604 40.06041 1.0000  
Teacher 7 1 Teacher 8 2 9.16667 9.274426 -25.6729 44.00628 1.0000  
Teacher 3 3A Teacher 5 3A 9.16667 9.002920 -24.6530 42.98636 1.0000  
Teacher 2 1 Teacher 4 2 9.09091 8.460431 -22.6909 40.87273 1.0000  
Teacher 8 2 Teacher 7 3B 8.97619 9.274426 -25.8634 43.81580 1.0000  
Teacher 7 1 Teacher 4 1 8.83333 9.274426 -26.0063 43.67294 1.0000  
Teacher 9 1 Teacher 6 1 8.83333 8.785950 -24.1713 41.83798 1.0000  
Teacher 5 2 Teacher 7 3B 8.80952 9.274426 -26.0301 43.64914 1.0000  
Teacher 3 3A Teacher 1   3A 8.50000 7.907355 -21.2042 38.20418 1.0000  
Teacher 4 1 Teacher 3 1 8.41667 9.002920 -25.4030 42.23636 1.0000  
Teacher 5 1 Teacher 9 1 8.33333 9.624526 -27.8214 44.48811 1.0000  
Teacher 3 1 Teacher 1   1 8.25000 7.907355 -21.4542 37.95418 1.0000  
Teacher 7 2 Teacher 8 1 8.23810 9.274426 -26.6015 43.07771 1.0000  
Teacher 6 1 Teacher 9 2 8.16667 8.785950 -24.8380 41.17131 1.0000  
Teacher 6 2 Teacher 7 1 8.11111 8.400975 -23.4474 39.66958 1.0000  
Teacher 8 2 Teacher 3 1 8.08333 9.002920 -25.7364 41.90303 1.0000  
Teacher 5 2 Teacher 3 1 7.91667 9.002920 -25.9030 41.73636 1.0000  
Teacher 7 1 Teacher 2 2 7.90909 8.059923 -22.3682 38.18639 1.0000  
Teacher 7 2 Teacher 7 3B 7.71429 8.910580 -25.7585 41.18710 1.0000  
Teacher 4 2 Teacher 5 3A 7.66667 9.624526 -28.4881 43.82144 1.0000  
Teacher 2 1 Teacher 3 3A 7.59091 7.745964 -21.5070 36.68882 1.0000  
Teacher 7 3B Teacher 1   1 7.35714 8.215149 -23.5033 38.21755 1.0000  
Teacher 1   3A Teacher 9 3A 7.33333 8.608438 -25.0045 39.67115 1.0000  
Teacher 4 3B Teacher 9 2 7.33333 9.624526 -28.8214 43.48811 1.0000  
Teacher 5 1 Teacher 7 2 7.26190 9.274426 -27.5777 42.10152 1.0000  
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Teacher 9 1 Teacher 8 1 7.16667 9.624526 -28.9881 43.32144 1.0000  
Teacher 1   3A Teacher 4 3B 7.16667 8.608438 -25.1711 39.50448 1.0000  
Teacher 9 3A Teacher 9 2 7.16667 9.624526 -28.9881 43.32144 1.0000  
Teacher 1   2 Teacher 2 1 7.10909 7.283721 -20.2524 34.47057 1.0000  
Teacher 7 1 Teacher 4 2 7.00000 9.274426 -27.8396 41.83961 1.0000  
Teacher 4 2 Teacher 1   3A 7.00000 8.608438 -25.3378 39.33781 1.0000  
Teacher 3 1 Teacher 2 3B 6.93182 7.745964 -22.1661 36.02972 1.0000  
Teacher 6 3A Teacher 9 1 6.83333 8.785950 -26.1713 39.83798 1.0000  
Teacher 8 3A Teacher 9 1 6.83333 9.624526 -29.3214 42.98811 1.0000  
Teacher 8 1 Teacher 1   1 6.83333 8.608438 -25.5045 39.17115 1.0000  
Teacher 7 2 Teacher 3 1 6.82143 8.627632 -25.5885 39.23134 1.0000  
Teacher 2 1 Teacher 6 3A 6.75758 7.492684 -21.3889 34.90403 1.0000  
Teacher 2 1 Teacher 8 3A 6.75758 8.460431 -25.0242 38.53940 1.0000  
Teacher 2 2 Teacher 5 3A 6.75758 8.460431 -25.0242 38.53940 1.0000  
Teacher 5 3A Teacher 9 3A 6.66667 9.624526 -29.4881 42.82144 .  
Teacher 9 1 Teacher 7 3B 6.64286 9.274426 -28.1968 41.48247 1.0000  
Teacher 5 3A Teacher 4 3B 6.50000 9.624526 -29.6548 42.65477 .  
Teacher 1   3A Teacher 6 1 6.33333 7.659414 -22.4394 35.10611 1.0000  
Teacher 5 1 Teacher 5 2 6.16667 9.624526 -29.9881 42.32144 .  
Teacher 2 2 Teacher 1   3A 6.09091 7.283721 -21.2706 33.45239 1.0000  
Teacher 7 3B Teacher 2 3B 6.03896 8.059923 -24.2383 36.31626 1.0000  
Teacher 6 2 Teacher 2 1 6.02020 7.492684 -22.1263 34.16666 1.0000  
Teacher 5 1 Teacher 8 2 6.00000 9.624526 -30.1548 42.15477 .  
Teacher 3 3A Teacher 9 1 6.00000 9.002920 -27.8197 39.81969 .  
Teacher 4 1 Teacher 5 3A 5.83333 9.624526 -30.3214 41.98811 .  
Teacher 6 3A Teacher 7 2 5.76190 8.400975 -25.7966 37.32038 .  
Teacher 8 3A Teacher 7 2 5.76190 9.274426 -29.0777 40.60152 .  
Teacher 9 1 Teacher 3 1 5.75000 9.002920 -28.0697 39.56969 .  
Teacher 5 1 Teacher 4 1 5.66667 9.624526 -30.4881 41.82144 .  
Teacher 5 3A Teacher 6 1 5.66667 8.785950 -27.3380 38.67131 .  
Teacher 3 2 Teacher 6 2 5.63889 8.100246 -24.7899 36.06767 .  
Teacher 8 1 Teacher 2 3B 5.51515 8.460431 -26.2667 37.29697 .  
Teacher 7 1 Teacher 3 3A 5.50000 8.627632 -26.9099 37.90991 .  
Teacher 8 2 Teacher 5 3A 5.50000 9.624526 -30.6548 41.65477 .  
Teacher 5 2 Teacher 5 3A 5.33333 9.624526 -30.8214 41.48811 .  
Teacher 2 1 Teacher 5 1 5.25758 8.460431 -26.5242 37.03940 .  
Teacher 4 1 Teacher 1   3A 5.16667 8.608438 -27.1711 37.50448 .  
Teacher 6 1 Teacher 1   1 5.16667 7.659414 -23.6061 33.93945 .  
Teacher 3 3A Teacher 7 2 4.92857 8.627632 -27.4813 37.33849 .  
Teacher 8 2 Teacher 1   3A 4.83333 8.608438 -27.5045 37.17115 .  
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Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
Teacher 5 1 Teacher 2 2 4.74242 8.460431 -27.0394 36.52424 .  
Teacher 6 3A Teacher 5 2 4.66667 8.785950 -28.3380 37.67131 .  
Teacher 8 3A Teacher 5 2 4.66667 9.624526 -31.4881 40.82144 .  
Teacher 5 2 Teacher 1   3A 4.66667 8.608438 -27.6711 37.00448 .  
Teacher 1   3A Teacher 8 1 4.66667 8.608438 -27.6711 37.00448 .  
Teacher 7 1 Teacher 6 3A 4.66667 8.400975 -26.8918 36.22514 .  
Teacher 7 1 Teacher 8 3A 4.66667 9.274426 -30.1729 39.50628 .  
Teacher 3 2 Teacher 1   2 4.55000 7.907355 -25.1542 34.25418 .  
Teacher 6 3A Teacher 8 2 4.50000 8.785950 -28.5046 37.50464 .  
Teacher 8 3A Teacher 8 2 4.50000 9.624526 -31.6548 40.65477 .  
Teacher 4 2 Teacher 9 1 4.50000 9.624526 -31.6548 40.65477 .  
Teacher 4 3B Teacher 1   1 4.33333 8.608438 -28.0045 36.67115 .  
Teacher 2 3B Teacher 9 2 4.31818 8.460431 -27.4636 36.10000 .  
Teacher 7 2 Teacher 5 3A 4.23810 9.274426 -30.6015 39.07771 .  
Teacher 6 3A Teacher 4 1 4.16667 8.785950 -28.8380 37.17131 .  
Teacher 8 3A Teacher 4 1 4.16667 9.624526 -31.9881 40.32144 .  
Teacher 9 3A Teacher 1   1 4.16667 8.608438 -28.1711 36.50448 .  
Teacher 1   3A Teacher 7 3B 4.14286 8.215149 -26.7176 35.00327 .  
Teacher 3 1 Teacher 9 3A 4.08333 9.002920 -29.7364 37.90303 .  
Teacher 5 3A Teacher 8 1 4.00000 9.624526 -32.1548 40.15477 .  
Teacher 3 1 Teacher 4 3B 3.91667 9.002920 -29.9030 37.73636 .  
Teacher 6 1 Teacher 2 3B 3.84848 7.492684 -24.2980 31.99494 .  
Teacher 5 1 Teacher 4 2 3.83333 9.624526 -32.3214 39.98811 .  
Teacher 3 3A Teacher 5 2 3.83333 9.002920 -29.9864 37.65303 .  
Teacher 3 3A Teacher 8 2 3.66667 9.002920 -30.1530 37.48636 .  
Teacher 2 2 Teacher 9 1 3.59091 8.460431 -28.1909 35.37273 .  
Teacher 7 2 Teacher 1   3A 3.57143 8.215149 -27.2890 34.43184 .  
Teacher 5 3A Teacher 7 3B 3.47619 9.274426 -31.3634 38.31580 .  
Teacher 4 2 Teacher 7 2 3.42857 9.274426 -31.4110 38.26818 .  
Teacher 3 3A Teacher 4 1 3.33333 9.002920 -30.4864 37.15303 .  
Teacher 1   3A Teacher 3 1 3.25000 7.907355 -26.4542 32.95418 .  
Teacher 6 3A Teacher 2 2 3.24242 7.492684 -24.9040 31.38888 .  
Teacher 8 3A Teacher 2 2 3.24242 8.460431 -28.5394 35.02424 .  
Teacher 7 3B Teacher 9 3A 3.19048 9.274426 -31.6491 38.03009 .  
Teacher 9 1 Teacher 5 3A 3.16667 9.624526 -32.9881 39.32144 .  
Teacher 7 1 Teacher 5 1 3.16667 9.274426 -31.6729 38.00628 .  
Teacher 3 1 Teacher 6 1 3.08333 8.100246 -27.3454 33.51211 .  
Teacher 7 3B Teacher 4 3B 3.02381 9.274426 -31.8158 37.86342 .  
Teacher 4 3B Teacher 2 3B 3.01515 8.460431 -28.7667 34.79697 .  
Teacher 1   1 Teacher 9 2 3.00000 8.608438 -29.3378 35.33781 .  
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Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
Teacher 9 3A Teacher 2 3B 2.84848 8.460431 -28.9333 34.63031 .  
Teacher 4 1 Teacher 9 1 2.66667 9.624526 -33.4881 38.82144 .  
Teacher 8 1 Teacher 9 3A 2.66667 9.624526 -33.4881 38.82144 .  
Teacher 5 3A Teacher 3 1 2.58333 9.002920 -31.2364 36.40303 .  
Teacher 2 2 Teacher 7 2 2.51948 8.059923 -27.7578 32.79678 .  
Teacher 9 1 Teacher 1   3A 2.50000 8.608438 -29.8378 34.83781 .  
Teacher 8 1 Teacher 4 3B 2.50000 9.624526 -33.6548 38.65477 .  
Teacher 3 3A Teacher 2 2 2.40909 7.745964 -26.6888 31.50700 .  
Teacher 5 1 Teacher 3 3A 2.33333 9.002920 -31.4864 36.15303 .  
Teacher 6 3A Teacher 4 2 2.33333 8.785950 -30.6713 35.33798 .  
Teacher 8 3A Teacher 4 2 2.33333 9.624526 -33.8214 38.48811 .  
Teacher 4 2 Teacher 5 2 2.33333 9.624526 -33.8214 38.48811 .  
Teacher 8 2 Teacher 9 1 2.33333 9.624526 -33.8214 38.48811 .  
Teacher 7 3B Teacher 6 1 2.19048 8.400975 -29.3680 33.74895 .  
Teacher 4 2 Teacher 8 2 2.16667 9.624526 -33.9881 38.32144 .  
Teacher 5 2 Teacher 9 1 2.16667 9.624526 -33.9881 38.32144 .  
Teacher 2 1 Teacher 7 1 2.09091 8.059923 -28.1864 32.36821 .  
Teacher 4 2 Teacher 4 1 1.83333 9.624526 -34.3214 37.98811 .  
Teacher 8 1 Teacher 6 1 1.66667 8.785950 -31.3380 34.67131 .  
Teacher 4 1 Teacher 7 2 1.59524 9.274426 -33.2444 36.43485 .  
Teacher 5 1 Teacher 6 3A 1.50000 8.785950 -31.5046 34.50464 .  
Teacher 5 1 Teacher 8 3A 1.50000 9.624526 -34.6548 37.65477 .  
Teacher 3 3A Teacher 4 2 1.50000 9.002920 -32.3197 35.31969 .  
Teacher 2 2 Teacher 5 2 1.42424 8.460431 -30.3576 33.20606 .  
Teacher 3 1 Teacher 8 1 1.41667 9.002920 -32.4030 35.23636 .  
Teacher 2 3B Teacher 1   1 1.31818 7.283721 -26.0433 28.67966 .  
Teacher 8 2 Teacher 7 2 1.26190 9.274426 -33.5777 36.10152 .  
Teacher 2 2 Teacher 8 2 1.25758 8.460431 -30.5242 33.03940 .  
Teacher 5 2 Teacher 7 2 1.09524 9.274426 -33.7444 35.93485 .  
Teacher 1   2 Teacher 6 2 1.08889 7.659414 -27.6839 29.86167 .  
Teacher 7 2 Teacher 9 1 1.07143 9.274426 -33.7682 35.91104 .  
Teacher 6 1 Teacher 9 3A 1.00000 8.785950 -32.0046 34.00464 .  
Teacher 2 2 Teacher 4 1 0.92424 8.460431 -30.8576 32.70606 .  
Teacher 4 2 Teacher 2 2 0.90909 8.460431 -30.8727 32.69091 .  
Teacher 3 1 Teacher 7 3B 0.89286 8.627632 -31.5171 33.30277 .  
Teacher 6 3A Teacher 3 3A 0.83333 8.100246 -29.5954 31.26211 .  
Teacher 8 3A Teacher 3 3A 0.83333 9.002920 -32.9864 34.65303 .  
Teacher 6 1 Teacher 4 3B 0.83333 8.785950 -32.1713 33.83798 .  
Teacher 1   3A Teacher 5 3A 0.66667 8.608438 -31.6711 33.00448 .  
Teacher 7 3B Teacher 8 1 0.52381 9.274426 -34.3158 35.36342 .  
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Teacher 4 1 Teacher 5 2 0.50000 9.624526 -35.6548 36.65477 .  
Teacher 4 1 Teacher 8 2 0.33333 9.624526 -35.8214 36.48811 .  
Teacher 8 2 Teacher 5 2 0.16667 9.624526 -35.9881 36.32144 .  
Teacher 4 3B Teacher 9 3A 0.16667 9.624526 -35.9881 36.32144 .  
Teacher 8 3A Teacher 6 3A 0.00000 8.785950 -33.0046 33.00464 1.0000  
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Appendix B3 
Oneway Analysis of Percent By School AND TIER 
 
 
Missing Rows 
69 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.184147 
Adj Rsquare 0.138125 
Root Mean Square Error 17.74179 
Mean of Response 28.31401 
Observations (or Sum Wgts) 207 
 
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
School AND TIER 11 13854.256 1259.48 4.0013 <.0001* 
Error 195 61380.334 314.77   
C. Total 206 75234.589    
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Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
A 1 38 23.4474 2.8781 17.771 29.124 
A 2 38 42.9474 2.8781 37.271 48.624 
A 3A 27 29.6296 3.4144 22.896 36.364 
A 3B 11 13.8182 5.3493 3.268 24.368 
B 1 12 32.0000 5.1216 21.899 42.101 
B 2 12 29.8333 5.1216 19.732 39.934 
B 3A 6 23.3333 7.2431 9.049 37.618 
B 3B 6 16.8333 7.2431 2.549 31.118 
C 1 19 28.4737 4.0702 20.446 36.501 
C 2 19 22.2632 4.0702 14.236 30.291 
C 3A 12 25.0000 5.1216 14.899 35.101 
C 3B 7 19.8571 6.7058 6.632 33.082 
 
Std Error uses a pooled estimate of error variance 
 
Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
3.30826 0.05 
 
Abs(Dif)-
HSD 
A 2 B 1 B 2 A 3A C 1 C 3A A 1 B 3A C 2 C 3B B 3B A 3B 
A 2 -13.465 -8.488 -6.322 -1.456 -2.018 -1.488 6.035 -6.170 4.193 -1.051 0.330 9.033 
B 1 -8.488 -23.962 -21.795 -17.993 -18.116 -16.962 -10.883 -20.681 -11.906 -15.772 -14.181 -6.319 
B 2 -6.322 -21.795 -23.962 -20.160 -20.283 -19.129 -13.050 -22.847 -14.072 -17.939 -16.347 -8.485 
A 3A -1.456 -17.993 -20.160 -15.975 -16.420 -15.734 -8.591 -20.195 -10.209 -15.122 -13.695 -5.183 
C 1 -2.018 -18.116 -20.283 -16.420 -19.043 -18.169 -11.465 -22.346 -12.832 -17.335 -15.846 -7.582 
C 3A -1.488 -16.962 -19.129 -15.734 -18.169 -23.962 -17.883 -27.681 -18.906 -22.772 -21.181 -13.319 
A 1 6.035 -10.883 -13.050 -8.591 -11.465 -17.883 -13.465 -25.670 -15.307 -20.551 -19.170 -10.467 
B 3A -6.170 -20.681 -22.847 -20.195 -22.346 -27.681 -25.670 -33.887 -26.416 -29.178 -27.387 -20.273 
C 2 4.193 -11.906 -14.072 -10.209 -12.832 -18.906 -15.307 -26.416 -19.043 -23.545 -22.056 -13.792 
C 3B -1.051 -15.772 -17.939 -15.122 -17.335 -22.772 -20.551 -29.178 -23.545 -31.373 -29.631 -22.339 
B 3B 0.330 -14.181 -16.347 -13.695 -15.846 -21.181 -19.170 -27.387 -22.056 -29.631 -33.887 -26.773 
A 3B 9.033 -6.319 -8.485 -5.183 -7.582 -13.319 -10.467 -20.273 -13.792 -22.339 -26.773 -25.027 
 
Positive values show pairs of means that are significantly different. 
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Level       Mean 
A 2 A       42.947368 
B 1 A B     32.000000 
B 2 A B     29.833333 
A 3A A B     29.629630 
C 1 A B     28.473684 
C 3A A B     25.000000 
A 1   B     23.447368 
B 3A A B     23.333333 
C 2   B     22.263158 
C 3B A B     19.857143 
B 3B   B     16.833333 
A 3B   B     13.818182 
 
Levels not connected by same letter are significantly different. 
 
Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
A 2 A 3B 29.12919 6.07445 9.0333 49.22504 0.0002*  
A 2 B 3B 26.11404 7.79393 0.3297 51.89834 0.0441*  
A 2 C 3B 23.09023 7.29731 -1.0511 47.23160 0.0754  
A 2 C 2 20.68421 4.98501 4.1925 37.17591 0.0028*  
A 2 B 3A 19.61404 7.79393 -6.1703 45.39834 0.3361  
A 2 A 1 19.50000 4.07024 6.0346 32.96541 0.0002*  
B 1 A 3B 18.18182 7.40584 -6.3186 42.68224 0.3748  
A 2 C 3A 17.94737 5.87489 -1.4883 37.38302 0.1011  
B 2 A 3B 16.01515 7.40584 -8.4853 40.51557 0.5787  
A 3A A 3B 15.81145 6.34616 -5.1833 36.80617 0.3516  
B 1 B 3B 15.16667 8.87089 -14.1805 44.51386 0.8618  
C 1 A 3B 14.65550 6.72179 -7.5819 36.89290 0.5659  
A 2 C 1 14.47368 4.98501 -2.0180 30.96538 0.1480  
A 2 A 3A 13.31774 4.46561 -1.4556 28.09111 0.1219  
A 2 B 2 13.11404 5.87489 -6.3216 32.54969 0.5285  
B 2 B 3B 13.00000 8.87089 -16.3472 42.34719 0.9480  
A 3A B 3B 12.79630 8.00750 -13.6946 39.28715 0.9080  
B 1 C 3B 12.14286 8.43790 -15.7719 40.05760 0.9542  
C 1 B 3B 11.64035 8.30835 -15.8458 39.12651 0.9621  
C 3A A 3B 11.18182 7.40584 -13.3186 35.68224 0.9363  
A 2 B 1 10.94737 5.87489 -8.4883 30.38302 0.7801  
B 2 C 3B 9.97619 8.43790 -17.9386 37.89094 0.9898  
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Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
A 3A C 3B 9.77249 7.52499 -15.1221 34.66708 0.9785  
B 1 C 2 9.73684 6.54200 -11.9058 31.37947 0.9422  
A 1 A 3B 9.62919 6.07445 -10.4667 29.72504 0.9125  
B 3A A 3B 9.51515 9.00430 -20.2734 39.30368 0.9960  
B 1 B 3A 8.66667 8.87089 -20.6805 38.01386 0.9980  
C 1 C 3B 8.61654 7.84437 -17.3347 34.56774 0.9945  
B 1 A 1 8.55263 5.87489 -10.8830 27.98828 0.9503  
C 2 A 3B 8.44498 6.72179 -13.7924 30.68238 0.9833  
C 3A B 3B 8.16667 8.87089 -21.1805 37.51386 0.9988  
B 2 C 2 7.57018 6.54200 -14.0725 29.21280 0.9914  
A 3A C 2 7.36647 5.31273 -10.2094 24.94234 0.9649  
B 1 C 3A 7.00000 7.24305 -16.9619 30.96188 0.9982  
A 1 B 3B 6.61404 7.79393 -19.1703 32.39834 0.9995  
B 2 B 3A 6.50000 8.87089 -22.8472 35.84719 0.9999  
B 3A B 3B 6.50000 10.24322 -27.3872 40.38722 1.0000  
B 2 A 1 6.38596 5.87489 -13.0497 25.82162 0.9949  
A 3A B 3A 6.29630 8.00750 -20.1946 32.78715 0.9997  
C 1 C 2 6.21053 5.75620 -12.8324 25.25350 0.9953  
A 3A A 1 6.18226 4.46561 -8.5911 20.95563 0.9653  
C 3B A 3B 6.03896 8.57804 -22.3394 34.41733 0.9999  
C 2 B 3B 5.42982 8.30835 -22.0563 32.91599 1.0000  
C 3A C 3B 5.14286 8.43790 -22.7719 33.05760 1.0000  
C 1 B 3A 5.14035 8.30835 -22.3458 32.62651 1.0000  
C 1 A 1 5.02632 4.98501 -11.4654 21.51801 0.9974  
B 2 C 3A 4.83333 7.24305 -19.1285 28.79521 0.9999  
A 3A C 3A 4.62963 6.15541 -15.7341 24.99331 0.9998  
A 1 C 3B 3.59023 7.29731 -20.5511 27.73160 1.0000  
B 1 C 1 3.52632 6.54200 -18.1163 25.16894 1.0000  
B 3A C 3B 3.47619 9.87062 -29.1783 36.13073 1.0000  
C 1 C 3A 3.47368 6.54200 -18.1689 25.11631 1.0000  
C 3B B 3B 3.02381 9.87062 -29.6307 35.67835 1.0000  
B 3B A 3B 3.01515 9.00430 -26.7734 32.80368 1.0000  
C 3A C 2 2.73684 6.54200 -18.9058 24.37947 1.0000  
C 2 C 3B 2.40602 7.84437 -23.5452 28.35721 1.0000  
B 1 A 3A 2.37037 6.15541 -17.9933 22.73405 1.0000  
B 1 B 2 2.16667 7.24305 -21.7952 26.12855 1.0000  
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Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
C 3A B 3A 1.66667 8.87089 -27.6805 31.01386 .  
C 3A A 1 1.55263 5.87489 -17.8830 20.98828 1.0000  
B 2 C 1 1.35965 6.54200 -20.2830 23.00228 1.0000  
A 1 C 2 1.18421 4.98501 -15.3075 17.67591 1.0000  
A 3A C 1 1.15595 5.31273 -16.4199 18.73181 1.0000  
B 3A C 2 1.07018 8.30835 -26.4160 28.55634 .  
B 2 A 3A 0.20370 6.15541 -20.1600 20.56739 .  
A 1 B 3A 0.11404 7.79393 -25.6703 25.89834 .  
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Appendix B4 
Oneway Analysis of PERCENT By GRADE AND TIER 
 
 
Missing Rows 
69 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.221462 
Adj Rsquare 0.18174 
Root Mean Square Error 17.28704 
Mean of Response 28.31401 
Observations (or Sum Wgts) 207 
 
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
GRADE ANd TIER 10 16661.581 1666.16 5.5754 <.0001* 
Error 196 58573.008 298.84   
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Source DF Sum of Squares Mean Square F Ratio Prob > F 
C. Total 206 75234.589    
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
fifth 1 21 28.9048 3.7723 21.465 36.344 
fifth 2 21 37.7619 3.7723 30.322 45.201 
fifth 3A 8 32.5000 6.1119 20.446 44.554 
fifth 3B 13 18.4615 4.7946 9.006 27.917 
fourth 1 23 35.1739 3.6046 28.065 42.283 
fourth 2 23 24.3478 3.6046 17.239 31.457 
fourth 3A 12 20.0000 4.9903 10.158 29.842 
fourth 3B 11 13.8182 5.2122 3.539 24.097 
Third 1 25 16.0000 3.4574 9.182 22.818 
Third 2 25 42.4000 3.4574 35.582 49.218 
Third 3A 25 29.6000 3.4574 22.782 36.418 
 
Std Error uses a pooled estimate of error variance 
 
Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
3.25717 0.05 
 
Abs(Dif)-
HSD 
Third 2 fifth 2 fourth 1 fifth 3A Third 3A fifth 1 fourth 2 fourth 
3A 
fifth 3B Third 1 fourth 
3B 
Third 2 -15.926 -12.029 -9.042 -12.972 -3.126 -3.172 1.784 2.626 4.685 10.474 8.209 
fifth 2 -12.029 -17.377 -14.407 -18.132 -8.505 -8.520 -3.581 -2.614 -0.571 5.095 2.987 
fourth 1 -9.042 -14.407 -16.604 -20.438 -10.695 -10.726 -5.778 -4.877 -2.825 2.905 0.714 
fifth 3A -12.972 -18.132 -20.438 -28.153 -19.972 -19.799 -14.960 -13.200 -11.264 -6.372 -7.482 
Third 3A -3.126 -8.505 -10.695 -19.972 -15.926 -15.972 -11.016 -10.174 -8.115 -2.326 -4.591 
fifth 1 -3.172 -8.520 -10.726 -19.799 -15.972 -17.377 -12.438 -11.471 -9.428 -3.762 -5.870 
fourth 2 1.784 -3.581 -5.778 -14.960 -11.016 -12.438 -16.604 -15.703 -13.652 -7.921 -10.112 
fourth 3A 2.626 -2.614 -4.877 -13.200 -10.174 -11.471 -15.703 -22.987 -21.002 -15.774 -17.322 
fifth 3B 4.685 -0.571 -2.825 -11.264 -8.115 -9.428 -13.652 -21.002 -22.085 -16.792 -18.424 
Third 1 10.474 5.095 2.905 -6.372 -2.326 -3.762 -7.921 -15.774 -16.792 -15.926 -18.191 
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Abs(Dif)-
HSD 
Third 2 fifth 2 fourth 1 fifth 3A Third 3A fifth 1 fourth 2 fourth 
3A 
fifth 3B Third 1 fourth 
3B 
fourth 3B 8.209 2.987 0.714 -7.482 -4.591 -5.870 -10.112 -17.322 -18.424 -18.191 -24.009 
 
Positive values show pairs of means that are significantly different. 
 
 
Level       Mean 
Third 2 A        42.400000 
fifth 2 A B      37.761905 
fourth 1 A B      35.173913 
fifth 3A A B C    32.500000 
Third 3A A B C    29.600000 
fifth 1 A B C    28.904762 
fourth 2   B C    24.347826 
fourth 3A   B C    20.000000 
fifth 3B   B C    18.461538 
Third 1     C    16.000000 
fourth 3B     C    13.818182 
 
Levels not connected by same letter are significantly different. 
 
Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
Third 2 fourth 3B 28.58182 6.254688 8.2092 48.95441 0.0004*  
Third 2 Third 1 26.40000 4.889514 10.4740 42.32599 <.0001*  
fifth 2 fourth 3B 23.94372 6.434128 2.9867 44.90079 0.0114*  
Third 2 fifth 3B 23.93846 5.911135 4.6849 43.19205 0.0035*  
Third 2 fourth 3A 22.40000 6.071010 2.6257 42.17433 0.0127*  
fifth 2 Third 1 21.76190 5.117054 5.0948 38.42903 0.0016*  
fourth 1 fourth 3B 21.35573 6.337237 0.7143 41.99720 0.0357*  
fifth 2 fifth 3B 19.30037 6.100689 -0.5706 39.17136 0.0653  
fourth 1 Third 1 19.17391 4.994677 2.9054 35.44244 0.0076*  
fifth 3A fourth 3B 18.68182 8.032601 -7.4817 44.84538 0.4207  
Third 2 fourth 2 18.05217 4.994677 1.7836 34.32070 0.0164*  
fifth 2 fourth 3A 17.76190 6.255722 -2.6141 38.13787 0.1513  
fourth 1 fifth 3B 16.71237 5.998413 -2.8255 36.25024 0.1713  
fifth 3A Third 1 16.50000 7.022030 -6.3720 39.37196 0.4047  
Third 3A fourth 3B 15.78182 6.254688 -4.5908 36.15441 0.2977  
fourth 1 fourth 3A 15.17391 6.156023 -4.8773 35.22514 0.3319  
fifth 1 fourth 3B 15.08658 6.434128 -5.8705 36.04365 0.4080  
fifth 3A fifth 3B 14.03846 7.768080 -11.2635 39.34044 0.7746  
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Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
Third 3A Third 1 13.60000 4.889514 -2.3260 29.52599 0.1731  
Third 2 fifth 1 13.49524 5.117054 -3.1719 30.16237 0.2372  
fifth 2 fourth 2 13.41408 5.217633 -3.5807 30.40881 0.2714  
fifth 1 Third 1 12.90476 5.117054 -3.7624 29.57189 0.2985  
Third 2 Third 3A 12.80000 4.889514 -3.1260 28.72599 0.2469  
fifth 3A fourth 3A 12.50000 7.890420 -13.2005 38.20046 0.8872  
Third 3A fifth 3B 11.13846 5.911135 -8.1151 30.39205 0.7268  
fourth 1 fourth 2 10.82609 5.097671 -5.7779 27.43008 0.5619  
fourth 2 fourth 3B 10.52964 6.337237 -10.1118 31.17112 0.8530  
fifth 1 fifth 3B 10.44322 6.100689 -9.4278 30.31422 0.8279  
Third 2 fifth 3A 9.90000 7.022030 -12.9720 32.77196 0.9447  
Third 3A fourth 3A 9.60000 6.071010 -10.1743 29.37433 0.8884  
fifth 1 fourth 3A 8.90476 6.255722 -11.4712 29.28073 0.9412  
fifth 2 fifth 1 8.85714 5.334897 -8.5195 26.23382 0.8536  
fourth 2 Third 1 8.34783 4.994677 -7.9207 24.61635 0.8482  
fifth 2 Third 3A 8.16190 5.117054 -8.5052 24.82903 0.8827  
fifth 3A fourth 2 8.15217 7.095658 -14.9596 31.26396 0.9869  
Third 2 fourth 1 7.22609 4.994677 -9.0424 23.49461 0.9348  
fourth 1 fifth 1 6.26915 5.217633 -10.7256 23.26388 0.9817  
fourth 3A fourth 3B 6.18182 7.216019 -17.3220 29.68564 0.9988  
fourth 2 fifth 3B 5.88629 5.998413 -13.6516 25.42415 0.9962  
fourth 1 Third 3A 5.57391 4.994677 -10.6946 21.84244 0.9895  
fifth 2 fifth 3A 5.26190 7.182326 -18.1322 28.65598 0.9997  
Third 3A fourth 2 5.25217 4.994677 -11.0164 21.52070 0.9934  
fifth 3B fourth 3B 4.64336 7.082039 -18.4241 27.71078 0.9999  
Third 2 fifth 2 4.63810 5.117054 -12.0290 21.30522 0.9980  
fifth 1 fourth 2 4.55694 5.217633 -12.4378 21.55167 0.9986  
fourth 2 fourth 3A 4.34783 6.156023 -15.7034 24.39905 0.9998  
fourth 3A Third 1 4.00000 6.071010 -15.7743 23.77433 0.9999  
fifth 3A fifth 1 3.59524 7.182326 -19.7988 26.98931 1.0000  
fifth 3A Third 3A 2.90000 7.022030 -19.9720 25.77196 1.0000  
fourth 1 fifth 3A 2.67391 7.095658 -20.4379 25.78569 1.0000  
fifth 2 fourth 1 2.58799 5.217633 -14.4067 19.58272 1.0000  
fifth 3B Third 1 2.46154 5.911135 -16.7920 21.71512 1.0000  
Third 1 fourth 3B 2.18182 6.254688 -18.1908 22.55441 1.0000  
fourth 3A fifth 3B 1.53846 6.920356 -21.0023 24.07925 1.0000  
Third 3A fifth 1 0.69524 5.117054 -15.9719 17.36237 .  
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Appendix B5 
Oneway Analysis of PERCENT By Subject and TIER 
 
 
Missing Rows 
69 
Oneway Anova 
Summary of Fit 
    
Rsquare 0.157847 
Adj Rsquare 0.136898 
Root Mean Square Error 17.75441 
Mean of Response 28.31401 
Observations (or Sum Wgts) 207 
 
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 
Subject and TIER 5 11875.589 2375.12 7.5348 <.0001* 
Error 201 63359.000 315.22   
C. Total 206 75234.589    
 
Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 
PERCEPTIONS OF ROLE IN CONTENT LITERACY                                                   
 
 
 
1
9
3 
Level Number Mean Std Error Lower 95% Upper 95% 
SC 1 45 20.7556 2.6467 15.537 25.974 
SC 2 45 37.8444 2.6467 32.626 43.063 
SC 3A 45 27.5556 2.6467 22.337 32.774 
SS 1 24 36.7500 3.6241 29.604 43.896 
SS 2 24 29.5833 3.6241 22.437 36.729 
SS 3B 24 16.3333 3.6241 9.187 23.479 
 
Std Error uses a pooled estimate of error variance 
 
Means Comparisons 
Comparisons for all pairs using Tukey-Kramer HSD 
q* Alpha 
2.87742 0.05 
 
Abs(Dif)-HSD SC 2 SS 1 SS 2 SC 3A SC 1 SS 3B 
SC 2 -10.770 -11.818 -4.652 -0.481 6.319 8.598 
SS 1 -11.818 -14.747 -7.581 -3.718 3.082 5.669 
SS 2 -4.652 -7.581 -14.747 -10.885 -4.085 -1.497 
SC 3A -0.481 -3.718 -10.885 -10.770 -3.970 -1.691 
SC 1 6.319 3.082 -4.085 -3.970 -10.770 -8.491 
SS 3B 8.598 5.669 -1.497 -1.691 -8.491 -14.747 
 
Positive values show pairs of means that are significantly different. 
 
 
Level       Mean 
SC 2 A       37.844444 
SS 1 A       36.750000 
SS 2 A B     29.583333 
SC 3A A B     27.555556 
SC 1   B     20.755556 
SS 3B   B     16.333333 
 
Levels not connected by same letter are significantly different. 
 
Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
SC 2 SS 3B 21.51111 4.487648 8.5983 34.42394 <.0001*  
SS 1 SS 3B 20.41667 5.125255 5.6692 35.16416 0.0013*  
SC 2 SC 1 17.08889 3.742957 6.3188 27.85893 0.0001*  
SS 1 SC 1 15.99444 4.487648 3.0816 28.90727 0.0060*  
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Level  - Level Difference Std Err Dif Lower CL Upper CL p-Value Difference 
SS 2 SS 3B 13.25000 5.125255 -1.4975 27.99749 0.1057  
SC 3A SS 3B 11.22222 4.487648 -1.6906 24.13505 0.1288  
SC 2 SC 3A 10.28889 3.742957 -0.4812 21.05893 0.0703  
SS 1 SC 3A 9.19444 4.487648 -3.7184 22.10727 0.3187  
SS 2 SC 1 8.82778 4.487648 -4.0851 21.74061 0.3650  
SC 2 SS 2 8.26111 4.487648 -4.6517 21.17394 0.4420  
SS 1 SS 2 7.16667 5.125255 -7.5808 21.91416 0.7280  
SC 3A SC 1 6.80000 3.742957 -3.9700 17.57004 0.4573  
SC 1 SS 3B 4.42222 4.487648 -8.4906 17.33505 0.9222  
SS 2 SC 3A 2.02778 4.487648 -10.8851 14.94061 0.9976  
SC 2 SS 1 1.09444 4.487648 -11.8184 14.00727 0.9999  
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